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ON THE COVER: As the drought continues into 1977,
many emergency water supply connections have been
constructed to exchange water or to obtain emergency
supplies. Typical is the temporary connection at Middle
River in the Sacramento-San Joaquin Delta, con-
structed through the cooperation of the Department of
Water Resources (DWR) and the East Bay Municipal
Utility District (EBMUD).

A temporary pipeline (right foreground) conveys water
from a temporary pumping plant (not shown) in Middle
River to one drought-emptied pipeline of EBMUND's
Mokelumne Agqueduct, where it is transported a few
miles for release into the Contra Costa County Water
District's canal intake at Rock Slough. The system is
now providing high-quality water to the Contra Costa
system, previously threatened by increasing salinity at
Rock Slough.

A second connection is currently under construction by
EBMUD to provide emergency supplies to EBMUD and
additional capacity for Marin County as part of the ex-
change agreement between Metropolitan Water District
of Southern California and the DWR. Water for Marin will
be furnished from the DWR’s State Water Project and for
EEMUD, from the Central Valley Project.
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Snowcover differences between a nearnormal runoff season (1975) and @ drought year (1977) in the Sierra Nevada
Mountains near Lake Tohoe as observed by satellite
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FOREWORD

This is the third in a series of detailed reports on the
continuing California drought, the worst in history.

We have learned a great deal about individual and institu-
tional capabilities and resources during this drought.
Response to the need for better water management and reduced
use has been forthcoming. Water is being used more wisely
in most areas, innovative alternative sources of supply are
being tried and the people of our State are coping quite
well. Economic impact is being minimized by federal and
state programs of assistance. A spirit of cooperation and
helpfulness has prevailed.

As to major water projects, even with their limited reserves
they continue to serve us well. We have, however, learned
that the many preceding years of plentiful water left us
less well prepared for drought operations than we should be.
Special efforts need to be taken now to devise new operating
procedures to better meet future droughts.

One of the most important tasks before us is planning for
next year. We have no assurance that 1977-78 will not also
be dry. We must plan for the worst on an assumption that
the dry conditions of 1976-77 will continue another year.
If such is the case, impacts will be far more severe than
these past two years. We cannot permit the attitude that
"it can't happen here" to limit our efforts at assuring we
are prepared for another very dry year.

i

Ronald B. Robie, Director
Department of Water Resources
The Resources Agency

State of California
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CONVERSION FACTORS

English to Metric System of Measurement

Quantity English unit Multiply by To get metric equivalent
Length inches [(in) 25.4 millimetres (mm)
.0254 metres (m)
feet (ft) ) .3048 metres (m)
miles (mi) 1.6093 kilometres (km)
Area square inches (in?) 6.4516 x 1074 square metres (m?)
square feet (ft2) 092903 square metres (m?2)
acres 4046 .9 square metres (m2)
40469 hectares (ha)
.40469 square hectometres (hm?) i
.0040469 square kilometres (km?) [
square miles {miz} 2.590 square kilometres {kmzn P
i
Volume gallons [gal) 3.7854 litres (1) i|
.0037854 cubic metres (m3) L
million gallons (10° gal) 3785.4 cubic metres (m?3) i
cubic feet (ft3) .028317 cubic metres (m3)
cubic yards (yd3) .76455 cubic metres (m3)
acre-feet (ac-ft) 1233.5 cubic metres [m3]
.0012335 cubic hectometres (hm3)
1.233 x 1078 cubic kilometres (km?)

Volume/Time

[Flow) cubic feet per second (ft3/s) 28.317 litres per second (I/s)
.028317 cubic metres per second (m3/s)
gallons per minute (gal/min) .06308 litres per second (l/s)
6.309 x 107% cubic metres per second (m3/s)
million gallons per day (mgd) .043813 cubic metres per second {m3/s}
Mass pounds (Ib}) .45359 kilograms (kg)
tons (short, 2,000 lb) .80718 tonne ([t}
907.18 kilograms (kg)
Power horsepower (hp) 0.7460 kilowatts (kW)
Pressure pounds per square inch (psi) 6894.8 pascal (Pa)
Temperature Degrees Fahrenheit (°F) .t_F__izﬁé’é i & o Degrees Celsius (°C)




Figure 1
PRECIPITATION OCTOBER 1, 1976 TO AUGUST 9, 1977
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A REVIEW OF WATER AVAILABILITY IN 1977

In most of Northern and Central
California, pi?cipitation in the 1976-
77 water year— has been less than one-
third of normal. Over the State,
precipitation has averaged only 35 per-
cent of normal. This has been reflected
in record low figures for stream runoff
into reservoirs and for mountain snow—
pack. There is no real possibility of
any significant relief before November.
Figure 1 shows current water year pre-
cipitation figures for selected loca-
ions in the State (covering the period
October 1, 1976 to August 9, 1977) com-
pared to normal precipitation for the
year.

Reservoir Storage, Snowpack, and Runoff

At the start of the water year,

October 1, 1976, reservoir storage had
already declined to record lows. Since
October, reservoir storage has actually
decreased -- this during a time when
storage normally is building up.

Table 1 compares reservoir storage by
hydrologic areas on October 1, 1976,
August 1, 1977, and the average August 1
conditions for the ten years 1967 to
1976. 1t shows that total storage in
143 reservoirs representing the bulk of
California's surface water storage (ex-
cluding storage in the Colorado River)
declined from 16 600 cubic hectometres
(13,500,000 acre-feet) on October 1,
1976, to 11 800 cubic hectometres
(9,560,000 acre-feet) on August 1, 1977.
Total storage on August 1 represented
only 39 percent of normal for that time
of year. The Central Valley's reser-
voirs, with a total capacity of

33 000 cubic hectometres (27 million
acre-feet) and average storage of

24 400 cubic hectometres (19,800,000
acre-feet) on August 1, contained only
9 000 cubic hectometres (7,290,000
acre-feet), or 37 percent of normal,

L/ october 1, 1976 ~ September 30, 1977

Snowpack water storage on April 1 was
the lowest in 47 years in all basins ex-
cept the Trinity and Feather Rivers. Omn
that date the accumulated statewide snow-
pack water content was only 25 percent

of normal, This is very significant
since the maximum seasonal accumulation
usually occurs by April 1.

The record lack of snowpack continued to
be demonstrated by the conditioms at
Norden in the Sierra near Donner Summit.
Figure 2 shows how this year's pack at
Norden compared to the average condi-
tions and to those of 1923-24, previous
record holder for minimum snowpack. Imn
both instances (1977 and 1924), snow-
pack was essentially gone by mid-April.
However, above normal precipitation in
May added some snow to the Sierra.

This, together with thunderstorm acti-
vity in June, increased the runoff in
many basins to above what was forecast
on May 1,

Runoff from the Sierra snowpack is com—
pleting its journmey to valley reservoirs
and total water availability for 1977
can now be projected. This year's pack
was so light runoff is very low, and the
runoff, which often extends into July,
was essentially complete by early June.
April-July runoff, for Central Valley
basins dependent on snowmelt, is shown
on Table 2. For the period April-July,
the table indicates that 11 out of 14
Central Valley basins will have the low-
est snowmelt runoffs on record, All
major basins in the Central Valley be-
tween the latitudes of Chico and
Bakersfield produced less than 25 per-
cent of normal snmowmelt runoff, and the
lower elevation Cosumnes and Tule basins
produced only 8 percent., The Sacramento
basin, with the best record, produced
only 45 percent of mnormal.

It is clear that current record low
reservoir storage, when augmented by the



TABLE 1

RESERVOIR STORAGE BY HYDROLOGIC AREA#*
CUEIC HECTOMETRES
(thousands of acre-feet)

Number Storage 10-Year Ave Storage Percent
Area of Total October 1 Storage Aug 1 of
Reservoirs Capacity 1876 Aug 1 1977 Average
INTRASTATE
- 3 456 2 030 2 923 762
North Coastal 6 (2,803) (1,646) (2,370) ( 618) 26
: 846 366 556 371
San Franciscc Bay 17 ( 686) ¢ 297) ( 451) ¢ 301) 67
. o 1 210 613 794 380
Central Coastal & ¢ 981) ¢ 497) ( 644) ( 308) 48
_ 2 603 1 244 1 320 1 076
South Coastal 28 (2,111) (1,009) (1,070) ( 872) 82
20 796 g 612 1€ 472 € 179
Sacramento Valley 47 (16,866)  (6,985)  (13,354) (5,009) ¢
. 4 12 100 3 498 7 955 2 814
San Joaquin Valley 31 ( 9,814) (2,837) (6,449) (2,281) %
525 256 403 217
Lafiontan ¢ ( 426) ( 208) ¢ 327) ¢ 176y 7
: 41 536 16 619 30 423 11 799
Subtotal 142 (33,687) (13,479)  (24,665) (9,565)
INTERSTATE
, 1 486 783 912 614
North Oonsrel 3 (1,205)  ( 635) ( 739) ( 498y °7
1 338 493 1 095 186
hehontan 2 (1,085) ( 400) ( 888) ¢ 151y
66 006 51 791 41 842 48 512
Colorado Desert (1) 4 (53,533) (42,004)  (33,921)  (39,329) 11©
€8 830 53 067 43 849 49 312
Subtotal (1) 12 (55,823) (43,039) (35,548) (39,978) 112
GokL €15 FiE 110 366 69 686 74 272 61 111 i

( 89,510) (56,518) (60,213) (49,543)

(1)

Includes data for Lake Mead and Lake Powell which regulate flow of the Lower
Colorado River, the major source of water for the Colorado Desert and South
Coastal Areas.

The reservoirs used in this tabulation include most, but not all, of the
storage capacity available in each area.




Figure 2

SNOW DEPTH AT DONNER SUMMIT
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TABLE 2

1977 APRIL-JULY RUNOFF
COMPARED TO MINIMUM OF RECORD
CUBIC HECTOMETRES
(Thousands of acre-feet)

Record Minimum Percent 1977 Percent
Basin Runoff of Runoff of
Amount Year  Average Amount Average
Sacramento, Shasta 895 984
(7286) 1624 41 (798) 45
Feather, Oroville 488 490
(396) 1924 21 (397) 21%
Yuba, Smartville 295 234
(239) 1924 22 (190) 18%
American, Folsom 317 288
(257) 1924 19 (233) 17%
Cosumnes, Michigan Bar 15 14
( 12) 1924 9 (11) g%
Mokelumne, Pardee 157 129
{127) 1976 26 (105) - 23%
Stanislaus, Melones 206 148
(167) 1924 23 (120) 16%
Tuolumne, Don Pedro 471 339
(382) 1976 28 (2753) 20%
Merced, Lake McClure 216 158
(175) 1976 28 (128) 21%
San Joaquin, Millerten 382 323
(310) 1924 26 (262) 22%
Kings, Pine Flat 345 338
(280) 1924 24 (274) 23%
Kaweah, Terminus 85 76
( 69) 1934 26 ( 62) 23%
Tule, Success 2 1/ 6
( 2) 1634~ 3 ( 5) 8
Kern, Isabella 104 1/ 113
( 84) 1961~ 20 ( 91) 22
Truckee, Taboe to Farad 74 72
( 60) 1924 23 ( 58) 22%
West Carson at Woodfords 27 1/ 15
( 22) 1961~ 43 ( 12) 23*%
East Carson near Gardnerville 58 53
( 47) 1924 26 ( 43) Z4%
Viest Walker near Coleville 52 43
( 42) 1924 29 ( 35) 24%
East Walker near Bridgepert 10 10
( &) 1924 13 ( 8) 13%

1/

=" Records not available for 1924,

At or below mirnimum of record.




meager runoff remaining, will result in
water availability of record low propor-
tions for 1977. Table 3 compares the
total runoff forecast in each basin for
1976-77 with the minimum runoff of rec-
ord. Only 3 of 19 basins shown will not
set a new record low for total yearly
runoff. Reservoir storage is dwindling
as a result of summer usage, and storage
this fall will also reach record lows at
most reservoirs.,

Ground Water Levels

As California experienced its second
consecutive year of drought, ground
water levels continued to drop.

Figure 3 shows the extent and magnitude
of the changes.

In the northern Sacramento Valley, in
Tehama, Glenn, Butte, and Colusa Coun-
ties, average ground water levels in the
spring of 1977 were 1.1 metre (3.6 feet)
lower than in the spring of 1976 based
on measurements at 283 wells, This de-
cline is in addition to the average low-
ering of 1.8 metres (6 feet) in the
previous year of drought. Elsewhere in
Northern California (except for the
north coast), ground water levels were
generally lower by 0.3 to 2.1 metres

(1 to 7 feet), generally equalling or
less than the lowering of the previous
year. In the north coastal area, ground
water levels were lower by 0.3 to

1.5 metres (1 to 5 feet), an amount
often exceeding the previous year's drop,
The current year is the first year of
severe drought for the North Coast and
the second for the Sacramento Valley.

In the lower Sacramento Valley, south of
Butte and Colusa Counties, in those
areas where wells are the major source
for water, ground water levels have
fallen even lower than the all-time lows
reached last year. In some areas of
Yolo County, the levels this spring

have dropped more than 3.0 metres

(10 feet) from the levels in the spring
of 1976. In the Wheatland-Olivehurst
area of Yuba County, the decline is from

1.5 to 2.4 metres (5 to 8 feet), and in
southern Sacramento County an average
lowering of 1,5 metres (5 feet) was
measured. Elsewhere in this region,
ground water levels declined slightly.

In the San Joaquin Valley, the effect of
increased pumping during 1976 is shown
by the lowering of ground water levels
along the eastern flanks of the Valley,
Comparison of (spring) 1977 levels to
those recorded in the (spring) of 1976
indicate an average lowering of

2.3 metres (7.6 feet) for 19 districts
covering most of the east side of the
Valley. The average drop in levels was
1.5 metres (5 feet) for eastern

San Joaquin County, 2.2 metres

(7.1 feet) for 3 districts in the

San Joaquin River basin, 2.0 metres

(6.7 feet) for 3 in the Kings River ser-
vice area, 2.1 metres (6.8 feet) for 10
in the Friant-Kern service area,

3.9 metres (12.9 feet) for 2 in the
Kaweah River service area, and 2.7 metres
(8.8 feet) for 1 district in the Tule
River service area.

Ground water levels for the west side of
the San Joaquin Valley, showing minimal
reliance on ground water extraction, con-
tinued to rise or hold stable., These
are areas served by state and federal
water from the California Aqueduct and
the Delta~Mendota Canal. Confined aqui-
fer water levels in the Mendota-Huron
area (Westlands Water District) showed
pressure rises of from 0 to 9.1 metres
(0 to 30.0 feet), based on measurements
of 351 deep wells, (This does not rep-
resent an actual increase in storage,
but reflects the increase in pressure
from the deeper, confined aquifer.) The
Delta-Mendota area showed a minimal de-
crease of 0.3 metres (1.1 feet), and the
Wheeler Ridge-Maricopa area showed
changes ranging from +5.8 to -4.6 metres
(+19.0 to -15.0 feet), with an average
overall change of +0.7 metres

(+2.4 feet).

On the whole, during 1976, the
San Joaquin Valley experienced a ground



TABLE 3

1677 FCRECASTS OF WATER YEAR RUNOQFF
COMPARED TO MINIMUM OF RECORD
CURIC HECTCMETEES
(Thousands of Acre-feet)

Record Minimum Percent 1877 Viater Percent
Basin and Staticn Runoff of Year Puncff of

Amount Year Average Amount Average
Sacramento, Shasta 3 057 2076

(2,479) 1924 43 (2,495) 4e
Feather, Oroville 1 597 1178

(1,295) 1924 30 ( 955) - 22%
Yuba, Smartville 743 395

( 603) 1924 27 ( 320) 14%
American, Folsom 670 Lb 4

( 543) 1924 21 ( 360) 14%
Cosumnes, Mickigan Par 49 25

( 40) 1924 11 ( 20) 6%
Mokelumne, Pardee 234 160

( 190) 1924 27 ( 130) 18%
Stanislaus, Melones 322 197

( 261) 1924 24 ( 160) 15%
Tuolumne, Don Pedro €70 413

( 543) 1924 30 ( 335) 19%
Merced, Lake McClure 311 185

( 252) 1924 27 ( 150) 16%
San Joaquin, Millerton 547 L4

(  444) 1924 27 ( 360) 22%
Kings, Pine Flat 483 480

( 392) 1924 25 ( 3%0) 25%
Kaweah, Terminus 126 120

( 102) 1924 25 ( 95) 24%
Tule, Success 23 2/ 20

( 19) 1961~ 14 ( 16) 12%
Kern, Isabella 216 2/ 222

( 175) 1961~ 28 ( 180) 29
Truckee, Tahoe to Farad 120 105

( 97) 1624 25 ¢ 85 22%
West Carson at Woodfords 38 22

( 31) 19€1 44 ( 18) 26%
East Carson near Gaidnerville 94 74

( 76) 1924 31 ( 60) 24%
West Walker near Coleville 75 62

( 61) 1924 . 34 ( 50) 28%
East Walker near Bridgeport 30 31

( 24) 1924 23 ( 25) 24

1/

=' Forecast based on actual flows from October 1, 197¢ tc July 31, 1977, and
projected flows for August and September, 1977.
2/

=" Records not available for 1524.

At or below minimum of record.
Yote: Water year is from October 1 to September 3C.
6




Figure 3

GROUND WATER LEVEL CHANGES 1975-1977 (Feet)*
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water lowering of 1.7 metres (5.6 feet)

- 3.5 mil from spring 1976 to spring 1977 and for
4 300 cubic hectometres (3 to 3.5 mil- the same period, the southern Santa

lion acre-feet). This'compares to & MO~  ().rs Valley showed a lowering of
mal va%ue_of 1 500 cubic hectometres 7.9 metres (26 feet). The South Bay
E%'z mléilog aCre;ieizze:ngziileigzizn portion of the Santa Clara Valley re-
Gk € ciops 2 flected an average decline of 4.1 metres
above are from 2 to 3 times the normal (13.4 feet), the Sonoma Valley
values. 1.2 metres (3.8 feet), and the Napa
Valley 1,2 metres (4.0 feet).

water storage reduction of 3 700 to

In 1977, because of reduced surface

water supply in the San Joaquin Valley Major basins in the southern part of the
(the SWP is expected to supply State showed little effect in 1976 and
690 cubic hectometres [560,000 acre- conditions are expected to remain stable
feet] less in 1977 compared to 13976 and in 1977, except that those areas where
the CVP, 2 700 cubic hectometres ground water recharge programs have been

[2,180,000 acre-feet] less), ground curtailed as a result of the drought will
water levels can be expected to drop experience some lowering.

again. During 1977, ground water stor-

age depletion in the San Joaquin Valley Areas dependent on springs, and coastal
is expected to approximate 7 400 cubic and foothill areas dependent on wells
hectometres (6 million acre-feet), a will again be subjected to water supply
figure reflecting expected reductions failures due to stoppage or decreased
in crop acreage and lessened recharge £los,

from natural sources and from applied

water.

The effect of the drought upon major
The Salinas Valley reported a ground ground water basins is shown on Table 4.

e

\.. S W
. -o
L

T, L

2. Tapping the underground. As surface supplies became scarce, more emphasis

was placed on ground water. This well rig is drilling in o San Rafael park.




TABLFE 4

GROUND WATER LEVEL CHANGES
FEET 1/

Average Average Annual Annual
Depth Annual Change Change Net
District or Area Spring Change 1975 1276 Change
1977 1970-75 1976 1977 1970-77

San Joaquin Valley

San Joaguin County:

Mokelumne River Area 73.5 - 1.1 - 4,7 - 4.9 -15.3
Calaveras River Area 93.1 - 1.5 - 3.8 =-5.1 -16.4
Farmington-Collegville

Area 87.1 - 1.6 - 4,4 -5.4 ~-17.8
South San Joaquin I.D. 30.5 = 049 -1.6 - 4.4 =10.3
Delta Area 16.9 - 0.4 -~ 1.0 ~ 2.0 - 5.2
Stanislaus County:
Oakdale I.D. 71.2 - 0.3 -2.9 - 2.2 - 6.5
Modesto I.D. 2062 -0- - 1.7 - 2.3 - 4.8
Turlock I.D.* 9.8 + 0.1 + 0.2 - 1.6 + 1.3
Area East of Turlock 24,1 - 6.5 wxx
City of Modesto 44.5 - 2.4 XE%
Merced County:
Merced I.D. (Deep) 37.1 - 0.7 ol L - 7.9

(Shallow) 24.5 - 0.6 - 1l.6%%*

El Nido I.D. 87.8 - 2.7 - 0.9 - 7.0 -21.6
Delta Mendota Area 23.€ + 0.6 = 09 = Ll + 1.8
Merced Bottoms 32.8 - 1.1 -1.8 = 2.3 - 9.6
Madera County:
Chowchilla W.D. 6.5 - 2.9 - 3.6 = 9.3 =27 3
Madera I.D. 8l.1 - 0.8 - 3.9 -4.9 -12.7
West Chowchilla Area 62.7 - 3.1 - 4,0 - 2.4 -22.0
Fresno County:
Fresno I.D. 62.0 - 0.8 -1.4 - 6.6 -11.8
City of Fresno 87.4 - 0.9 - 0.9 -~ 1.3 - 6.5

Shallow test wells, only.
Fall 1276 measurements.

* k%
Insufficient data.

1/

1l foot = 0.3048 metres.



T2BLF 4 (Continued)

GROUND WATER LEVEL CHANGES
FEET 1/

Average Average Annual Annual
Depth Annual Change Change Net
District or Area Spring Change 1975 1276 Change
1977 1970-75 1976 1977 1970-77

San Joaquin Valley (Continued)

Fresno County: (Continued)

Fresnc Slough Area 96.0 - 2.6 -10.8 + 0.6 -23.2
Consolidated I.D. 7 50.8 - - 0.9 = 3.6 = 5.3 -13.2
Mendota-~Huron Area— 329.3 +13.2 +1%.2 +10.2 +87.5
Poso Conservation
District .3 - 0.2 - 1.3 0.0 - 2.5
San Luis Canal Company 14.8 = @l = 0.1 o= 9] - 956
Centerville Bottoms 17.3 + 0.2 w 5.3 o 2.3 ~ 8.6
Carfield Water District 4.0 + 0.4 - 3.4 -1.4 - 2.7
Pleasant Valley Area 286.3 - 4.4 -10.4 =~ 5.8 ~38.2
James I.D. 110.9 + 0.2 - 7.1 - 2.4 - 8.7
Tranquillity I.D. 47.6 + 0.1 - 7.5 + 2.2 - 4.9
Raisin City Area 121.56 - 1.6 A%
Tulare County:
Alta I.D. 40.0 - 1.4 - 7.9 - 8.3 -23.4
Orange Cove I.D. 29.3 - 0.4 - 3.9 - 4.4 =10.1
Stone Corral I.D. 24.0 = 1.2 - 4,1 - 3.8 -13.9
Ivanhoe I.D. 65.5 = 153 - 4,1 - 9.0 -11.4
Kaweah Delta W.C.D. €9.6 - 1.3 - 4.5 =10.9 -21.9
Tulare I.D. 91.3 - 1.3 = 3.6 =14.9 -25.1
Exeter I.D. 52.8 + 0 .7 - 6.0 - 3.0 - 5.6
Lindsay-Strathmore I.D. 45.0 + 0.1 “ 33 = 6.0 - 8.7
Lindmore I.D. 54.6 + 2,2 - 3.4 -5.7 + 2.0
Porterville I.D. 35:1 - 0.2 + 1.4 -10.5 -10.2
Lower Tule River I.D. 84.2 -1.3 - 0.4 - 8.8 =157
Vandalia I.D. 123.3 -0- - 2.1 - 3.4 - 5.4
Saucelito I1I.D. 145.5 + 0.3 - 0.3 -6.4 ol - |
Pixley I.D. (Shallow) 136.5 * % % - 4,7 -5.0 -21.8
(Deep) 1577 + 1.5 - 4.4 - 6.4 = Bl
Alpaugh-Allensworth Area
(Shallow) - 2.5 + 9.8 + 5.7 + 2.9
(Deep) 205.8 ~10.6 - 5.8 - 2.5 L
) :
Insufficient data.
1/ 1 foot = 0.3048 metres.
2/

£/ Reflects increase in pressure (not basin storage) in confined
aguifer.




TABLFE 4 (Continued)

GROUND WATER LEVEL CHANGES

FEET 1/
Average Average Annual Annual -
Depth Annual Change Change Net
District or Area Spring Change 1975 1976 Change

1977 1970-75 1976 1977 1970-77

San Joaquin Valley (Continued)

Tulare County: (Continued)

Delano~Earlimart I.D. 143.¢ + 0.7 + 7.3 - 7.2 + 1.6
Terra Bella I.C. 125.1 - 1.3 NM NM L
Kern County:
Kern—-Tulare W.D. 543.3 * Ak -21.0 -1l4.¢ Lkl
South San Joaquin M.U.D. ' :
(Shallow) 113.4 + 0.4 -1.1 =-7.6 - €.9
(Deep) 224.6 - 5.1 - 2.1 -14.3 -41.7
North Kern W.S.D.
(Shallow) -10.4 - €.8 -1.8 *kk
(Deep) 254.9 - 4.1 -12.0 + 0.3 =32.2
Shafter-Wasco I.D. 270.4 - 5.7 -le.5 -11.6 -56.4
City of Bakersfield 215.9 - 3.7 - el 8l -20.8
Kern River Delta
(Shallow) -1.9 - 7.3 =-2.0 -18.9
(Deep) 154.0 - 4.9 - 5.1 *kk
Wheeler-Ridge - Maricopa 337.4 + 2.4 *kx
Edison-Maricopa 364.3 - 743 + 0.6 - €.0 -42.0
Buena Vista W.S.D.,
North Area Q7.5 = il + 2.3 - 6.8 -18.0
Semitropic W.S.D.
(Shallow) - 0.6 + 1,9 = 0,2 - 1.5
(Deep) 245.0 - €.5 - 4,2 - 8.2 -44.9
Arvin-Edison W.S.D. 391.8 = Lo - 9.6 - 7.6 =22.7
Kings County:
Corcoran I.D. (Shallow) 45.1 + 0.9 + 7.8 = 7.7 + 4.7
(Deep) 157.5 + 3.0 -21.8 -36.2 -43.2
Lower Kings River
(Shallow) - 2.0 - 0.1 =-12.7 -22.8
(Deep) 121 .% + 4.0 - 9.2 =32.7 -21.7
Kings County W.D.
(Shallow) 66.2 = Ta - 3.5 =13.3 -25.1
(Deep) + 1.1 * k%
e

Insufficient data. -
' 4 fouk = 0.3548 metres.
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TABLE 4 (Continued)

GROUND WATER LEVEL CHANGES
FEET 1/

Average Average Annual Annual
Depth Annual Change Change Net
District or Area Spring Change 1875 1¢76 Change
1977 1970-75 1976 1977 1970-77

Northern Intericr Region

Alturas Basin 1.5 1 W P - 1,4 - 1.5 - 3.4
Big Valley (Lassen) 17 = ‘Gl - 2.1 - 2.0 - 4.8
Fall River Valley (Shasta) 18 = i 2 - 1.4 -1.0 - 3.6
Redding Basin 67 - 0.2 -4,5 -1.8 - 7.5
Siexra Nevada Mountain
Region
Mohawk Valley (Plumas) 7.2 + 2 = 0.8 = 02 0.0
Sierra Valley (Plumas) 4.7 - 0.2 -1.8 - 10.8 - 3.8
South Tahoe Valley 275 - Ol - 2.5 = 2.0 ™ e
Lake County Basins
Coyote Valley 16.0 + 0.4 - 4.2 -0.7 - 2.9
Upper Lake Valley 20 - 0.3 - 5.6 = 6.2 -13.4
Collayomi Valley 14.7 + 0.5 -2.8 =-2.,4 - 2.7
Scott Valley 35 + 0.2 - 4.2 =23.0 -26.2
Kelseyville Valley 23 + 0.1 - 8,1 = 5,2 =1.2.6
High Valley 34 =~ 0.3 - 7.0 = 7.6 -16.0
Lower Lake Area 20 + 0.4 - 6.5 = 1.7 - 60
Sacramento Valley
Sutter County 18.1 + 0.1 - 5,1 = 3.3 - 7.8
Yuba County 49 .4 -~ 0,2 - 5.7 = 5.9 -12.8
Placer County 533 + 0.6 - 2.8 =~ 4,2 - 3.1
Sacramento County 71.6 - 1.0 - 3.6 - 3.5 -12.0C
Yolo County 43.7 = 0.2 = 1.9 = 6.4 =15,3
Capay Valley (Yolo) 29.3 + 0.2 = 5.8 = 3.8 - 8.5
Soclano County 33.3 + 0.2 - 4.8 -4.1 - 7.7
Tehama County 40 + 0.2 - 6.5 = 2,7 - 8.3
Glenn County 38 - 0.1 - T7s3 = 5.3 =133
Butte County 31 - 0.3 - 4,8 -~ 3.6 = 9.9
Colusa County 42 + 0.2 - T3 = 5,0 - 9.5
I7_i foot = 0.3048 metres.




TABLE 4 (Continued)

GROUND WATER LEVEL CHANGES

FEET 1/
Average Average Annual Annual
Depth Annual Change Change Net
District or Area Spring. Change 1975 1276 Change

1977 1970-75 1976 1977 1970=~77

Lahontan Region

Surprise Valley (Modoc) L - 0.8 + C¢.1 - 3.5 - 7.5
Honey Lake Valley le = .5 = 20 = 2.5 - 7.0
(Lassen)

North Coastal Region
Del Norte County:
Smith River Plain 13 + 0.5 - 0.2 - 2.3 -1.0
Siskiyou County:
Butte Valley 34 + 0.2 -1.6 - 2,2 = . 2.6
Shasta Valley 30 + 0.9 - 0.9 ~ 0.5 + 3.2
Scott River Valley ¢ + 0.3 -1.2 =-1.2 - 0.9
Humboldt County:
Mad River Valley 10 ¥ Qi < D3 =249 + C.3
Eel River Valley i5 + 0.6 = 1,2 =.2.7 & Yead
Mendocino County:
Round Valley 13 4 10 g1 - 1.2 - 7.7 - 8.5
Laytonville Valley 11 + 0.7 - 2.8 = 5.6 - 4.6
Little Lake Valley 17 + 0.8 - 1,2 = 5.7 - 2
Potter Valley G el + 0.4 - 1.2 =1.3 - 0.7
Ukiah Valley 12.1 + 0T ~ 4,8 = 2.6 = 2.8
Sanel Valley 12252 + 0B - 5.3 = 2.8 - 4.2
Sononra County:
Alexarder Valley 13.6 + 0.7 - 7.2 -1.6 - 5.5
Santa Rosa Area 21.7 - 0,5 - 4,1 - 3.9 -10.3
Healdsburg Area 18.8 - 0.4 w2y = BB - 5.0
Petaluma Valley 23.0 = 0.6 = Fo3 = 2.0 - 8.4
Sonoma Valley 27.6 = 0.1 - 5l = 3.8 = 9.5

27 1l foot = 0.3048 metres.
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TABLE 4 (Continued)

GROUND WATER LEVEL CHANGES
FEET 1/

Average Average Annual Annual
Depth Annual Change Change Net
District or Area Spring Change 1975 1976 Change
1977 12870-75 1976 1977 1970=177

Central Coastal Valleys

Napa Valley 23.6 - 0.1 -5.6 - 4.0 -10.0
Suisun-Fairfield Valley 9.9 0.0 - 2.2 =-0.7 - 3.0
Pittsburg Plain 34.5 0.0 - 0.4 -0.1 - 0.6
Clayton Valley 233 - 2.1 = 1.9
Ygnacio Valley 20.5 - 0.1 = 12 =Tk - 2.8
(Contra Costa)
" North Santa Clara Valley-
East Bay 34.3 ¥ lad - 4,9 + 4.8 o Teld
South BRay 84.6 + 6.0 -.3+5 =13.4 +13.0
South Santa Clara Valley 6€.0 -26.0 ok
Livermore Valley 52.4 + 2.4 - 1.6 - 4.5 + 6.0
Half Moon EBay Terrace 26.9 - 0.8 - 3.8 - 3.8 -11.4
San Gregorio Valley 13.5 - 0.5 -~ 2.4 =-1.6 - 6.7
Pescadero Valley 1.8 - 0.5 - 3.5 -0.8 - 7.0
Soquel Valley 66.2 - 0.6 - 0.9 -2.4 - 6.2
West Santa Cruz Terrace 82.8 - 3.1 -3.1
Scotts Valley 74.2 - 2.0 -2.0
(Santa Cruz)
San Benito County 90.0 -20. 4% * k&
Salinas Valley 10-175 - 3,7 - 5.6 *xx

%*
Range -1.0 to -54.2.
* % * .
Insufficient data.

l/ 1 foot = 0.3048 metres.




State and Federal Water Projects and
the Delta

The Department of Water Resources (DWR)
and the U, S. Bureau of Reclamation
(USBR) , through a coordinated operating
agreement, operate their upstream reser-
voirs of the State Water Project (SWP)
and the federal Central Valley Project
(CVP) to provide water in the Sacramento-
San Joaquin Delta for Delta comnsumptive
use, state and federal exports, and
Delta outflow for water quality control.
The SWP is being operated in 1977 to
maintain the Delta water quality objec-
tives established by the State Water
Resources Control Board (SWRCB). These
objectives have been modified twice this
year, once on February 8, 1977, and
again on June 2, 1977.

The February 8 modification, designated
as the "Interim Water Quality Control
Plan for 1977, Sacramento-San Joaquin
Delta and Suisun Marsh", changed Delta
water quality standards such that less
water was required for Delta outflow.
The June 2 modification, known as the
"Emergency Regulation Order" and cur-
rently in effect, established drought
emergency regulations for conserving
limited water supplies upstream from the
Delta for its protection. It changed
the Delta water quality standards to
further reduce the quantity of water re-
quired for Delta outflow. The water
saved as a result of the two modifica-
tions is to remain in storage at upstream
reservoirs of the SWP and CVP,

The DWR is obligated to meet the SWRCB
standards, but the USBR does not consid-
er such standards as a legal obligation
and operates the CVP according to its
own operating policy and water quality
objectives. The USBR's primary Delta
water quality objective has been 750 ppm
TDS* at the Tracy Pumping Plant intake,
This objective generally required less
Delta outflow than the SWRCBE standards
in effect before June 7, 1977, There-
fore, on numerous occasions during the

*
Parts per million Total Dissolved Solids.

period from January 1, 1977, to June 1,
1977, the USER outflow index was less
than that of the DWR. Whenever the USBR
outflow index was less, the DWR made up
the difference by releases from SWP
reservoirs, The following table shows
the quantities of additional water (in
cubic hectometres and acre-feet) released
from SWP facilities to make up the USER
deficit since January 1, 1977.

Month Additional SWP Releases
January 4 ( 2,795)
February 31 (25,294)
March 7 ( 5,863)
April 38 (30,861)
May 17 (13,799)
June 0 ( 0)
July 3 ( 2,497)
Total 100 (81,109)

Since June 1, 1977, the DWR and USBR have
been in agreement on the Delta outflow
index, except for 3 days in July. The SWP
has not released additional water for
Delta outflow since July 23, 1977.

Despite the interim water quality stan-
dards adopted February 8, 1977, which
provided for a relaxation of existing
standards, it was not possible to meet
all quality objectives in the several
months of operation under those stan-
dards. On the Sacramento River at
Emmaton, near the middle of Sherman
Island, the 10-day mean salinity maximum
standard of 1000 mg/l of chlorides was
exceeded from February 8 through 16,
again on February 21 and 22, from

April 8 tc May 12, and from May 27 to
June 7, when the standards were mod-
ified. Values on July 1 were 1146 mg/l.
At Rock Slough, intake to the Contra
Costa Canal, the maximum mean daily

standard of 250 mg/l chlorides was ex~
ceeded from February 8 to early June,
except for 4 days in late March. By

late June, chloride levels remained less
than 250 mg/l. Without intervention, the
chleride concentration would have risen
abruptly following the onset of the
irrigation season.
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In early June, following construction
costing about $3,000,000, the DWR
sponsored Middle River exchange facil-
ities became operational., This project
consists of rock barriers constructed

by the DWR across Indian and Rock
Sloughs and a pumping plant at Middle
River, constructed by the DWR and EBMUD,.
It provides for higher quality water
from Middle River to be transported to
the intake channel of the Contra Costa
Canal, now isolated from the Delta by
the rock barriers. These facilities

are shown on Figure 4., Water from
Middle River began flowing to the Contra
Costa Canal intake on June 10, 1977.
Water quality improvement at the intake
was noticed immediately as the chloride
content of the intake's water dropped
below 250 mg/l, whereas water quality in
the adjacent portion of Rock Slough
(unprotected by the barriers) began to
deteriorzte rapidly, Figure 5 shows
chloride measurements taken near Rock
Slough and at the Canal Intake for the
periods January 1, 1977 to July 15, 1977.
Effect of the exchange facilities is
demonstrated by the divergence in qual-
ity at the two stations beginning about
June 10. Also shown for comparative
purposes are chloride measurements taken
at the Middle River source since July.

PR _

3. Dams in the Delta. Rock Slough barrier, one of several
constructed by DWR to control Delta woter quality.
Together with the Indian Slough Barrier, this structure
serves to maintain better quality water for residents
of Contra Costa County.

To mitigate the effect of lowered water
quality upon agriculture and wildlife in
the western Delta, the DWR has under-
taken to comstruct facilities which pro-
vide water from easterly sources to-agri-
cultural interests on Sherman Island and

Figure 5
EFFECT OF MIDDLE RIVER EXCHANGE ON CHLORIDES AT CONTRA COSTA CANAL INTAKE
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to wildlife habitat in the Suisun Marsh,
The program included construction of new,
more easterly, points of diversion to tap
Delta water of higher quality and new or
modified transmission facilities, all of
which cost about $110,000. These are
shown on Figure 6.

As consideration for providing the over-
land facilities, the Sherman Island and
forth Delta interests agreed to modified
chloride standards of 1 700 mg/l at
Emmaton, and 570 mg/l at Rio Vista,
after August 1, subject to certain ad-
justments. They also waived objections
to certain temporary barriers.

To protect Scuth Delta agriculture, the
DWR constructed barriers on 0ld River
and the San Joaquin River. The work,
completed July 20, 1977, at a cost of
nearly $13C,000, is shown on Figure 7.

With the exception of the two standards
not met as described above, all Delta
water quality criteria were bettered

at all statioms throughout the period

from February 8 to the present. This
was accomplished by greater than normal
releases from storage in SWP and CVP
reservoirs. Tge'Delta Outflow Index
averaged 158 m és (5,651 cfs) in
Februgry, 103 m™ /s (3,704 cfs) in March,
109 m”/s (3,927 cfs) in 4pril, 82 m /s
(2,887 cfs) in Mayg, 60 m /s (2,126 cfs)
in June, and 65 m~ /s (2,295 cfs) in
July. During especially criticaé periods
outflow index ranged up to 196 m™ /s
(7,000 cfs) (several days in mid-
February).

The summer of 1977 sees the federal and
state projects committed to significant
releases from project reservoirs to main-|
tain Delta water quality., In May it
appeared that, unless additional steps
were taken to conserve water, Oroville
Reservoir would essentially dry up by
April 30, 1978. At that point, Delta
water quality would no longer be con-
trolled and the Delta would be lost as

a source of agricultural, municipal, and |
industrial water.

Figure &
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To forestall that event, the DWR in a
May 24, 1977, hearing before the SWRCE
proposed a combination of moves which
would conceivably save up to 330 cubic
hectometres (270,000 acre-feet) in 1977
and up to 860 cubic hectometres
(700,000 acre-feet) total in upstream
storage if continued into 1978. They
included (1) release of 49 cubic hecto-
metres (40,000 acre-feet) from Lake
Davis in the Feather watershed, (2) pro-
vision of substitute (overland) water
supply facilities to Sherman Island in

the western Delta with tidal pumping at |
Delta Cross Channel controlled by opera-
tion of the gates there, (3) construction
of temporary rock barriers in the Western
Delta at False River, Dutch Slough, and
Fisherman's Cut, and (4) modification of
Delta water quality standards.

On June 2, 1977, the SWRCB replaced its
interim water quality criteria (estab-
lished February &, 1977) with emergency
criteria, The following table compares
the two sets of criteria.

Chloride (mg/1) EC (mmhos);/

Point of Measurement Interim Emergency Interim Emergency
Emmaton

Until Auvgust 1 1,000 1,400 - 4.8

August 1 - March 31 1,400 1,700 - 5,7
Blind Point

Until August 1 1,000%? 1,400 3 6 4.9

August 1 - March 31 1,000~ 1,700 3,6 3.9
San Andreas Landing -~ 350 - 1.9
Rio Vista

Until August 1 — 350 - 153

August 1 - March 31 _ 570 - 2.1
Chipps Island at

0 and A Ferry

s 3/ 2/

Until August 1 5,000~ 5,500 15:6~ 16.3

August 1 - March 31 6,000 17.7
Clifton Court

Maximum - 300 - -

Minimum — 200 - -
1/ ; - ; i
=" Electrical conductivity in milli mhos.
2l Limit until June 1.
3/

= Approximate wvalues.

The DWR has constructed the substitute
facilities for Sherman Island at a cost

of $110,000; it has also received a legis-

lative appropriation (AB 127, Fazio) to
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construct the West Delta Barrier Project
consisting of rock barriers at False
River, Dutch Slough, and Fisherman's !
Cut. (The proposed facilities are shown




on Figure 7.) The barriers are estimated
to cost about $3,800,000, a portion of
which will be reimbursed by the Federal
Government under its Drought Emergency
Program authorized by Public Law 95-18
and administered by the Department of
Interior. Public Law 95-18 was enacted
with specific provisions suggested by

the DWR enabling state participation in
the program.

It will be the Department's objective to
meet the water quality requirements of
the SWRCB Emergency Regulation as well as
its agreement with the North Delta inter-
ests. Accomplishing this, and using the
physical means to control or relieve
water quality conditions, as described
above, it is projected, at least to the
end of 1977, that water quality at key
locations within the Delta will be sub-
stantially as described above.

State Water Project

The worsening precipitation pattern,
which revealed a continuation of dry
conditions through February, March, and
April resulting in record low runoffs to

most river basins, had its effect on
project reservoirs. The cool, showery
weather in May improved the situation
somewhat, primarily by decreasing
Sacramento in-basin uses and Delta
consumptive uses.

Another significant development is the
Emergency Regulation Order adopted by
the State Water Resources Control Board
(SWRCB) on June 2, 1977 (discussed
previously). This order relaxed water
quality standards in the Delta, thus
permitting a decrease in Delta outflow
and, in turn, decreased releases from
Lake Oroville as well as upstream CVP
reservoirs.

It is now estimated that Lake Oroville
inflow in 1977 will be only 1 178 cubic
hectometres (955,000 acre-feet), down
significantly from the 1 590 cubic hecto-
metres (1,289,000 acre-feet) forecast

on February 15. As a result of lowered
runoff, Oroville storage on December 31,
1977 will be lower than previously fore-
cast by 412 cubic hectometres (334,000
acre-feet).

4. Oroville Reservoir, keystone of the State Water Project, in April 1977. At the beginning of the season of
intensive water use, the 4 320-cubic hectometre (3.5-million acre-foot) reservoir contained only 1 850

cubic hectometres (1.5 million acre-feet).
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If the remaining five months of 1977 are
as dry as the pattern established for
the first seven months of 1977, Lake
Oroville will be drawn down to about

1 073 cubic hectometres (870,000 acre-
feet) by December 31, 1977. And if 1978
is as dry as projected 1977, Lake
Oroville will be drawn down to about

307 cubic hectometres (250,000 acre—
feet) by December 31, 1978. This proj-
ect operation of Lake Oroville under ex-
tremely dry conditions assumes that the
current SWRCB emergency regulations
would be extended through 1978 if the
drought conditions continue. Under the

above plan the SWP, combined with the
CVP, would meet Sacramento in-basin uses
with current deficiencies, meet Delta
consumptive use, supply a Delta outflow
index sufficient to meet SWRCB emergency
regulations, and allow for a minimum
level of diversions from the Delta, For
the SWP this minimum level of diversions
would be South Bay Aqueduct demands plus
excess water resulting from winter
storms.

Under those conditions, SWP storage (in
cubic hectometres and acre-feet) in SWP
reservoirs is projected to be:

Reservoir December 31, 1977 December 31, 1978
Oroville 1 085 (880,000) 307 (250,000)
Del Valle 27 ( 22,000) 18 ( 15,000)
San Luis 340 (276,000) 73 ( 59,000)
Pyramid 181 (147,000) 168 (136,000)
Castaic 47 ( 38,000) 47 ( 38,000)
Silverwood 53 ( 43,000) 53 ( 43,000)
Perris 65 ( 53,000) 20 ( 16,000)

Total .l 798(1,459,000) 686 (557,000)

Deliveries from the SWP in 1978 will be
limited to meeting 50 percent of the
municipal and industrial entitlements
of its customers, with no agricultural
deliveries,

The current July 1977 operational plan,
in terms of total reservoir storage is
shown on Figure 8.

The past history of many years of plenti-
ful water left the SWP less well prepared
for drought years. The lessons learned
in these two years of drought are being
used to devise new operating procedures
to cope with the probable full range of
water availability. The DWR has under-
taken a study, to be completed in
September 1977, to develop a decision
tool, termed a "Rule Curve", for its use
in determining deliveries to water. con—
tractors under a full range of possible
water supply conditions. The "Rule
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Curve", to be operational in the 1978
season, will provide a basis for SWP
planning and for the operational deci-
gions dictated by changing conditions
as the water year unfolds.

Another development since the February
drought report has been the change in
projected deliveries resulting from the
decisions of several SWP customers to
exchange portions or all of their 1977
allotments to make those amounts avail-
able to others in greater need, Four
agencies have agreed to do this in 1977: |
MWD of Southern California, '
San Bernardino Valley MWD, Coachella
Valley County Water Agency, and Desert
Water Agency, Table 5 shows the amounts |
currently projected for delivery to SWP |
customers in 1977. It reflects the pre- |
viously imposed 60 percent cuts to agri-
cultural users and 10 percent cuts to
municipal and industrial customers and
the effects of the exchanges mnoted.




TABLE 5

State Water Project
Deliveries and Projected Deliveries
1976 and 1977

(acre—feet)l/
1976 1977 1977 Effect of Projected
Deliveries— Entitlement Allotment™ Exchanges Delivery
1. City of Yuba City =-0- -0- -0- -0- -0~
2. County of Butte 527 1,800 1,800 -0~ 1,800
3. Plumas Co. F.C.&W.C.D. 382 620 620 -0- 6204/
4, Napa Co. F.C.&W.C.D. ~0- ~0- -0- -0- 7,192~
5. Solano Co. F.C.&W.C.D. -0~ -0- -0~ ~0= -0~
6. Alameda Co. F.C.&W.C.D.,
Zone 7 20,767 18,400 15,962 -0- 15,962
7. Alameda Co. W.D. 25,447 22,200 19,980 3,000 22,080
8. Santa Clara Valley V.D. 112,805 88,000 76,282 -0~ 76,282
9. County of Kings 1,600 1,700 1,530 -C- 1,530
10. Devils Den W.D. 17,427 12,700 5,080 6,836 11,916
11. Dudley Ridge W.D. 61,844 30,400 12,160 16,365 28,525
12. Empire West Side I.D. 6,457 3,000 1,200 1,617 2,817
13. Hacienda W.D. 7,620 4,200 1,680 2,156 3,836
14, Rern Co. W.A. 881,400 483,600 218,990 232,841 451,831
15. Oak Flat W.D. 7,879 3,700 1,480 1,898 3,378
16. Tulare Lake Basin W.S.D. 112,717 54,800 21,920 28,121 50,041
17. San Luis Obispo Co.F.C.&W.C.D. =-0- -0- -0~ -0~ ~0=-
ﬂ 18. Santa Barbara Co.F.C.&W.C.D. -0- -0- -0- -0- =0~
: 19. Antelope Valley-E. Kern W.A. 27,782 50,000 23,415 22,152 45,567
E 20. Castaic Valley W.A. = 11,400 4,500 -0=- 4,500
; 21. Coachella Valley Co.W.D. 7,600 8,421 75579 ~-7,579 ~0-
22. Crestline-Lake Arrowhead W.A. 1,002 2,030 1,363 -0- 1,363
23. Desert W.A, 12,000 13,000 11,700 -11,700 -0-
% 24, Littlercck Creek I.D. 589 730 292 362 654
i 25. Mojave W.A. -0- 20,200 €2 -0~ 62
' 26. Palmdzale W.D. -0- 8,220 -0= =0= -0-
27. San Bernardino Valley M.W.D. 12,273 57,500 40,592 -16,000 24,592
28. San Gabriel Valley M.W.D. 6,071 14,800 9,000 -0- °,000
29. San Gorgonio Pass W.A. -0- ~0- -0- ~-0- -0-
30. Metropolitan W.D. of So. 6/
Calif. €28,483 755,900 680,310 -400,000—~ 280,310
31. Ventura Co. F.C.D. -0- -0~ -0- -0- -0-
Subtotals 1,952,672 1,667,321 1,157,497 -119,931 1,044,758
Unallocated Reserve -0- -0~ -0= 80,667 =0-
Marin Mun. Water District -C- -0- ~0= 106,800 10,800
Urban Reserve -0~ -0~ -0- 20,099 20,099
Butte Co. Joint Water Districts -0- -0~ -0- 180 180
Non-State Wag?r Serv.
Contractors— -0- -0- -0- 8,185 8,185
GRAND TOTALS 1,952,672 1,667,321 1,157,497 -0- 1,084,022
1/ 1,000 acre-feet equal 1.233 cubic hectometres.
2/ Preliminary values.
3/ Based on 60 percent cuts in agricultural and 10 percent in municipal and industrial
entitlements.
4/ Temporarily served from the Putah South Canal of the Solano Project.
5/ Water to be allocated by U. S. Bureau of Reclamation among some 15 water districts.
6/ Includes 80,000 acre-feet being kept in storage for possible later delivery to
Metropolitan W.D. of So. Calif. 3



STORAGE IN THOUSANDS OF ACRE —FEET
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Central Valley Project

The USBR, operator of the CVP, is also
faced with difficult choices., Inflow
into its three major northern system
reservoirs (Shasta, Trinity, and Folsom)
is estimated to be 3 700 cubic hecto-
metres (3,000,000 acre-feet) in 1977.
This compares to an average inflow of

11 720 cubic hectometres (9,500,000 acre-
feet) and last year's (1976) inflow of

6 290 cubic hectometres (5,100,000 acre-
feet). Even with the reduced scale of
operations in 1977, which has seen cuts
of up to 75 percent in contract entitle-
ment deliveries, the USBR estimates that
carry-over storage in the three reser-
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voirs plus Whiskeytown and San Luis
Reservoirs will be only 1 578 cubic
hectometres (1,280,000 acre-feet) on
October 1, 1977. When compared to the
average annual demand on this system of
over 8 630 cubic hectometres

(7,000,000 acre-feet), it is clear that
without substantial rumoff in 1977-78,
most needs will not be met. Figure 9
shows the CVP plan of operation for 1977
in terms of total project storage. The
USBR is studying various altermative 4
plans for allocating water in 1978, Withj
a repeat of 1976-77 water conditions in §
1977-78, the USBR indicates that deliveryj
of agricultural water would be limited t¢y
its customers having water rights at the“f
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STORAGE IN THOUSANDS OF ACRE- FEET

Figure 9
CENTRAL VALLEY PROJECT STORAGE
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5. Shasto Dam and Lake, key feature of the Central Valley Project, with o storage capacity of 5615 cubic
hectometres (4,552,000 ccre-fcef). When this phoio was taken on August 3, 19??, sftorage was 840 cubic
hectometres (680,500 acre-feet). (photo by CHoM Hill, Redding, Califomia)

Delta and along the Sacramento River.
Even these would have entitlement deliv-—
eries cut by 25 percent. Municipal and
industrial users would have deliveries
cut 75 percent. Under this plan,

3 157 cubic hectometres (2,560,000 acre-
feet) would be delivered, 172 cubic
hectometres (140,000 acre-feet) of which
would go to municipal and industrial
users with the remainder scheduled for
agricultural users with water rights.
Storage in CVP reservoirs would be down
to 616 cubic hectometres

(500,000 acre-feet) on October 1, 1978.

Prospects for Irrigated Agriculture

Conditions within the State's agricul-
tural regions vary according to the
availability of water. Most areas in
Southern California and along the central
coastal area (Monterey, San Luis Obispo,
and Santa Barbara Counties) have adequate
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supplies for agricultural purposes from
surface and ground water sources, Areas
dependent on Colorado River storage are
enjoying the effects of surface water
storage 128 percent of normal.

Elsewhere in the State, conditions range
from barely adequate to near zero sur-
face water supplies. Excluding Colorade
River reservoirs, storage in the State's
reservoirs on May 1, 1977, (nominal be-
ginning of the intensive irrigation sea-
son) amounted tc ornly 50 percent of the’
average for that date. 1In the Central
Valley, surface storage was only 47 per-
cent of normal. In the Sacramento
Valley, it was 45 percent, and in the
San Joaquin it was 53 percent,

Areas dependent, in whole or in part, on
ground water for irrigation use are find- §
ing, in many instances, water levels at '
all time lows. In most cases this will




not result in decreased crop acreage,

but will mean increased costs for pump-
ing energy. In the San Joaquin Valley
alone, it is estimated that the drop in
water levels will result in extra energy
costs of nearly $5,000,000 to farm
operators. This is in addition to the
extra energy costs associated with the
increased ground water extraction, this
year estimated to be approximately

3 330 cubic hectometres (2,700,000 acre-
feet) greater than normal, at an esti-
mated cost to San Joaquin operators of
$16,000,000. Statewide, the extra energy
associated with extra lift and additional
ground water extraction is estimated to
be about 1 billion kilowatt-hours at a
cost of over $25,000,000.

Ground water levels are expected to drop
throughout the State as increased reli-
ance is placed upon this resource. In
some locations with limited ground water
basins, such as the Clear Lake basins,

or dependent upon deep wells, such as
Yolo County, and districts in or adjoin-
ing the foothills of the Sierra, short-
ages or dry wells may become commonplace.
Santa Clara Valley may again experience
ground subsidence associated with ground
water overdraft. In a few coastal areas,
seawater intrusion will be a threat.

Following is a brief analysis of the
water situation on a county-by-county
basis. Refer to Figure 10 for county
location.

Alameda County

Irrigated agriculture in the county de-
pends almost exclusively on ground water,
with the Fremont~Milpitas area and the
Livermore Valley the two remaining areas
of any agricultural significance. The
former area's agriculture consists

mainly of truck farming with some decid-
uous orchards. Grocund water, primarily
from the Niles Cone ground water basin,
has supplied the needs of the area.

In the Livermore Valley the delivery of
SWP water was curtailed, but irrigated

agriculture, mostly vineyards, is being
maintained by ground water.

Rangeland, however, was greatly impacted,
with the livestock population down to

20 percent of average. Feeder steers
brought in last fall left prematurely
because of the early drying range
condition.

Cn the plus side, the landscape-
horticulture business has been helped by
the 25 percent cutback in water use

which has removed the root diseases in
shrubs, lawns, etc. (Overwatering in the
past had been causing root diseases that
could have been cured by less water with-
ocut the use of chemical compounds.)

Alpine County

Irrigated crops in the County consist
primarily of pasture and hay grown in
Diamond Valley. Water for irrigation
comes from off-stream storage via the
East and West Forks of the Carson River
and reclaimed water from South Tahoe
PUD's Indian Creek Project. Until re-
cently, the entire 2 600 irrigable hec-
tares (approximately 6,300 acres) were
being irrigated and in full production.
Bowever, with depletion of off=-stream
storage, only about 50 percent of irri-
gable land is presently under irrigation.
This will drop to zero percent by
September 1 of this year.

Amador County

- The limited irrigated agriculture in the

County occurs primarily in Ione Valley
and Jackson Valley. Nearly half of the
irrigated crops is pasture while the re-
mainder consists of a variety of row
crops and some tree crops,

The western portion is served principally
by the Jackson Valley Irrigation District
from its Lake Amador, Other areas obtain
water from wells and from temporary di-
version dams on Dry Creek, Some wells
were deepened and other new wells have
been put down.
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COUNTIES OF CALIFORNIA
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Normal water usage for Jackson Valley
Irrigation District is about 12.3 cubic
hectometres (10,000 acre-feet). The
available supply for this year is

8.3 cubic hectometres (6,700 acre-feet).
Expected storage at the end of the irri-
gation season is zero, except for

0.7 cubic hectometres (600 acre-feet)
reserved for fire fighting. Early in
the season, farmers were informed that
supply from Jackson Valley ID would be
55 percent of the normal, and individual
allotments were established. This re-
duced supply, however, did not substan-
tially change agricultural crop patterns.
There was an increase in irrigated grain
crops but this increase coincided with
the normal reduction in sugar beet acre-
age due to the 2 year beet crop rotation
pattern. Beans, requiring less water,
replaced sugar beets this year. As
deciduous crops look now, the yield
should be close to normal., Most growers
were able to obtain water supplements, in
addition to their allotment, by exchanges
in assignment among growers.

Overall, irrigated crops fared better
than anticipated earlier. OCn the other
hand, dry farming operations, including
grain and hay crops and range, suffered
serious losses.

Butte County

The Butte Joint Water District Board is
an amalgamation of Biggs-West Gridley
Water District and Richvale Irrigation
District in Butte County, Butte Water
District (60% in Butte County and 40% in
Sutter County), and Sutter Extension
Water District in Sutter County. The
total water supply to the Joint Board is
from the State Water Project.

Normal service in Butte County by the
Joint Board is 487 cubic hectometres
(395,000 acre-feet) to irrigate

21 000 hectares (52,000 acres).  In
1977, water available is only 296 cubic
hectometres (240,000 acre-feet) for an
estimated 13 000 hectares (33,000 acres)
to be irrigated. Some ground water is

being pumped by individual farmers to
supplement the supplies available from
the Joint Board, Peach and other types
of orchards are doing better than was
expected earlier in the year. Some sup-~
plemental exchange water (tailwater) was
obtained from the Richvale ID, and is
credited with helping to improve the
overall availability of irrigation
water., Rice acreage was reduced

50 percent.

The Western Canal Company, a public
utility owned by PG&E, also receives
water from the State Water Project for
rice and pasture irrigation. In 1977,
the Company has taken a 50 percent
deficiency from its normal supply of
185 cubic hectometres

(150,000 acre-feet).

Paradise Irrigaticn District has had man-
datory raticning since April 1, 1%977. 1In
this district agricultural water users
are cut back tc 50 percent of their 1975
usage. PID has purchased some supple-

mental water from PG&E, Butte County,
Del Oro Water Company, California Water
Company, and Thermalito ID, and hopes to
have at least 1.2 cubic hectometres
(1,000 acre-feet) carryover in storage

. : o

6. A Butte County farmer's desperote plea. The picture
tells the entire story.

29



to 1978 (normal demand is 9.5 cubic
hectometres [7,700 acre-feet]).

Ground water is extensively utilized in
Butte County, primarily for orchard irri-
gation. Ground water levels have not
dropped nearly as much as they have on
the west side of the valley. Relatively
few ground water problems are antici-
pated for the valley floor portion of
Butte County.

Calaveras County

Irrigated acreage in the county consists
of small amounts of deciduous orchard
(apples ard walnuts), vineyard, and
irrigated pasture.

Water is supplied by Calaveras County WD,
Calaveras PUD, PG&E, and Union PUD, all
from surface water sources. In addition,
some individuals have their own wells,
There is no alternative supply for the
County.

Because of extremely low reservoir
levels, allotments of 50 percent are be-
ing imposed in most areas of the County.
Many of the private wells are going dry.
It is expected that there will be little
or no crop this year on the deciduous
trees and vineyard, but by pruning back,
the trees and vines will be kept alive.
Many trees are dropping leaves already.

Irrigated pasture will be about 1/3 of
normal. This is the only change in crop
pattern,

Nonirrigated pasture and forage below the
1 500 metre (5,000 foot) elevation is in
bad shape, with only limited production
on north slopes and at elevations above
900 metres (3,000 feet). Above

1 500 metres the rangeland is fairly
good. Many cattlemen have been feeding
cattle since November 1976 and many will
have to sell off all or part of their
herds.

7. Salt Springs Valley Reservoir, serving the Rock Creek Water District, is typical of the smaller foothill
reservoirs. The effect pf the drought on stock ponds is shown by the low levels of ponds in the lower

foreground and in the background. This photo was taken in April 1977.
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Colusa County

In the Arbuckle area the Colusa County
WD received a 25 percent cut in its 1977
USBR allotment of drain water. This
drain water comes from other areas irri-
gated by the Sacramento River and ground
water. To help make up the deficiency,
the water district has obtained supple-
mental water from USBR via Reclamation
District No, 108 and from the Colusa
County entitlement. Some individual
farmers have reactivated abandoned wells
in order to have as much irrigation
water as they feel they need. This Dis~
trict is largely made up of orchards.
District water deliveries were

600 millimeters per hectare (24 inches
per acre) during 1976 but, due to the
water shortage, only 450 millimeters

per hectare (18 inches per acre) is
available for use during 1977.

For the many individual farmers and some
organized districts who depend on the
Colusa Drain for all or part of their
water supply, the effect of USBR cuts to
upstream users, plus the water conserva-
tion being practiced by many of the
irrigation districts, means much less
water will be available. (The SWRCB
notified Colusa Drain users on March 29,
1977, to expect the water supply to be
approximately 50 percent of normal.) In
1376 and again in 1977 the USBR autho-
rized Reclamation District No. 108 to
pump Sacramento River water into the
Colusa Drain with the express purpose of
supplementing that portion of the Colusa
County Water District's supply which is
obtained from the drain,

Areas served by the Tehama-Colusa Canal,
the federal and state game refuges, and
other areas that receive their water from
the Sacramento River or other surface
sources have received less water than
that required for full irrigation of
lands normally planted. Federal wildlife
refuge managers predict less than 50 per-
cent of the normal food crop for migrat-
ing birds arriving in August. Because

of this shortage, increased predation is

expected on surrounding agricultural
lands, Ground water from deep irrigation
wells will be able, in most cases, to
supply normal irrigation demands for
other lands in the Tehama-Colusa service
area.

For information on the Glenn-Colusa
Irrigation District, Princeton-Codora-
Glenn Irrigation District, and Provident
Irrigation District, see remarks under
Glenn County,

Contra Costa County

The shortage of water, resulting in in-
creased salt content in the western
Delta, has caused water quality problems
with some damages. This is especially
true west of 0ld River including the
Hotchkiss, Bethel, Webb, Jersey, and
Holland Tracts.,

Before the Middle River facilities were
constructed, poor water quality in the
Contra Costa Canal with high chloride
levels created a problem for those areas
served by the canal, The project, con-
structed by the DWR, has alleviated
problems caused by the higher salt
contents,

Tomatoes in the Brentwood area, served
by the East Contra Costa Irrigation Dis-
trict, have been injured by poor water
quality. Salinity retards seed germin-
ation, forcing some replanting of
tomatoes. Through extra effort, losses
will be kept to around 5 percent of a
normal year's crop.

The southeastern part of the County,
served by the Byron-Bethany ID, has not
been affected as seriously as other
areas in the County because its water is
derived from a location of higher qual-
ity in the Delta.

Some damage to tree crops, mainly
almonds, has become evident. Initially
there was a good set of almonds but the
poor quality water has caused fringe and
tip burn. Defoliation may cause a
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quality and yield reduction of about
10 percent.

About 250 acres of the corn crop was
shifted to barley, The double cropped
lettuce which follows barley will be
planted in August. The effect of the
drought on this crop will not be known
until the latter part of August.

The drought has been disastrous to the
nonirrigated crops such as small grains,
These crops were planted, but have not
been worth harvesting for hay. While
the grazing lands were better than they
were last year, they were still only
about 20 percent of normal.

Del Norte County

The Smith River is low, but since most
irrigation water is supplied from wells,
no problem with supply for the Smith
River plain is presently forecast.

Fl Dorado County

Irrigated agriculture in the County is
limited to its western half, and con-
sists primarily of deciduous fruits
(pears and apples), irrigated pasture,
and to a lesser extent, grapes and
Christmas trees.

Water is supplied by the E1 Dorado ID,
Georgetown Divide PUD, and from private
wells, diversions and ponds. The larg-
est supplier is the E1l Dorado ID which
has two surface water sources: Sly Park
Reserveoir and a PG&E reservoir, both of
which are extremely low. Water is being
allocated by the District for agricul-
ture by crop type: 7 010 cubic metres
per hectare (2.3 acre-feet per acre) for
deciduous fruit trees, 4 600 cubic metres
per hectare (1.5 acre-feet per acre) for
vineyard, and 6 200 cubic metres per
hectare (2.03 acre-feet per acre) for
pasture. Alternative water supplies

8. Sly Park Dam and Jekinson Lake, which serves the El Dorado Irrigation District in El Dorado County.

Storage capacity of Jekinson Lake is 51 cubic hectometres (41,000 acre-feet). The reserveoir was down
to 14 cubic hectometres (11,000 acre-feet) when this photo was taken in October 1976. (photo by U.S.

Bureau of Reclamation)
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from the American River were developed
in mid-1977 to help meet the deficit.
Permanent pasture parcels of less than
1,2 hectare (3 acres) were allowed to
dry to increase irrigation supply for
orchard crops. This did not substan-
tially affect the irrigated acreage,
however, Pear crop yield is expected
to be above ncrmal because of better
irrigation practices and the apple crop
is expected to be normal. EID, in
cooperation with the University of
California Extension Service and the

U. S. Bureau of Reclamation, has imple-
mented water management practices which
impose minimum application of water and
yet attain full crop production.

Individuals with private ponds are in
relatively good shape because there was
enough runoff to fill them, but those
who divert from surface streams are ex-
periencing insufficient supplies. There
is little irrigation from ground water

pumping.

Nonirrigated pasture at the lower eleva-
tions seeded out and dried up sooner than
normal, but at higher elevations, range-
lands are in better condition. Cattle
were either moved to the higher eleva-
tions or were sold off,

Fresno County

Fresno County is the richest agricul-
tural producing county in the State of
California with an irrigated area of

486 000 hectares (1,200,000 acres).
There are 31 irrigation and water dis-
tricts within, or partly within, the
County. The largest are Westlands Water
District and the Fresmo and Consolidated
Irrigation Districts.

The surface water supply for the County
comes from the San Joaquin and Kings
Rivers, the CVP's Delta-Mendota Canal,
and SWP's California Aqueduct.

Districts served by the San Joaquin and
Kings Rivers will receive greatly reduced
supplies and, in some cases, no surface
delivery. Those districts in the CVP

9. When will ft“{ill? Consolidated Irrigation District’s
Fowler-Switch Canal near Fresno has been empty for
two years. Runoff from the Kings River has been
insufficient for CID to exercise its water rights.

viilerton Lake service area will receive
25 percent of their Class I allotments
which will amount to about 13 percent of
the normal annual project allocation,
Those districts operating under exchange
contracts, James, Tranquillity, and
Central California Irrigation Districts,
will receive about 75 percent of
entitlement.

Fresno Irrigation District will receive
surface deliveries from the Kinges River
over a two-and-one-half-month period
compared to normal deliveries over a
five-month period. Other Kings River
districts will receive lesser amocunts or
no surface delivery, or have allocations
too small to prime their distribution
systems and make deliveries.

Westlands Water District will receive
about 25 percent of entitlement from
the San Luis Division of the CVP.

Eastside citrus growing areas dependent
on Friant-Kern Canal water and those
areas above the Canal are in more seri-
ous trouble since capability to pump
ground water is limited. It is expected
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that some eastside wells will go dry.

On the westside, the Westlands Water
District's reduced capacity to pump, due
to abandconment of so many wells, may
present problems. It is estimated that
about 77 percent of the District has
been planted.

Glenn County

The Glenn~Colusa Irrigation District is
served by the Sacramento River and Black
Butte Reservoir via Stony Creek, The
USBR has imposed a 25 percent cut in CVP
water pumped from the Sacramento River
and only a small quantity of water is
available from Black Butte Reservoir,
Farmers have been asked by the Irrigat-
ion District to reduce their irrigated
acreage to reflect a 25 percent reduc-
tion in allotted water.

The Princeton—-Codora-Glenn Irrigation
District is supplied by the Sacramento
River and by drain water from outside

the District, The USBR has impcsed a

25 percent cut in the water supply from
the Sacramento River and there has been
less drain water available to the Dis-
trict because of shortages and conserva-
tion practices in areas draining into the
district. The District has ordered man-
datory water rationing and farmers have
been told they will have a limited quan-
tity of water delivered. This means that
farmers have had to reduce irrigated
acreage or change crop type in order to
have an adequate water supply.

The Orland Unit Water Users Association
is served from Black Butte Reservoir,
East Park Reservoir, and Stony Gorge
Reservoir, all located on Stony Creek.
At the season's beginning, it was be-
lieved there was only enough water for
one irrigation. But, due to the purchase
of supplemental USBR Black Butte Reser-
voir water, about three irrigations are
now probable. There are 1 600 hectares
(4,000 acres) of orchard located within
the association's boundaries in danger
of dying or being severely damaged. The
Orland Unit qualified to receive a loan
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of 2.5 million dollars from the Federal
Covernment to establish deep water wells,
but the well drilling plan ran into
opposition from some members of the
Association and was abandoned.

The Provident Irrigation District is
served from the Sacramentc River and by
one deep irrigation well (610-millimetre
[24-inch]). The USBR has imposed a-cut
of 25 percent in CVP water pumped from
the river. The District has drilled two
610-millimetre (24-inch) wells to a depth
of approximately 120 metres (400 feet)

to supplement its present water supply.
At this time, however, only one is in

use.

The Stonyford area supplied by Stony
Creek is affected by low flows and lack
of storage on Stony Creek. Irrigated
pasture comprises most of the 400 to
600 hectares (1,000 to 1,500 acres)
under irrigation.

The Tehama-Colusa Canal service area is *
supplied from the Sacramento River.
Tehama-Colusa users will receive only

25 percent of their normal allotment
from the USBR, and there will be no de-
liveries to other irrigation districts
from the canal. Farmers who cannot sup-
plement surface water deliveries with
ground water have had to cut back on
irrigated acreage.

Other areas and other users who receive
their water from the Sacramento River
and other surface supplies have re-
ceived, in general, less water than that
required for full dirrigation of lands
normally planted. Ground water from
deep irrigation wells has been able, in
most cases, to supply normal irrigation
demands, but shallow wells in some of
the outlying areas, particularly on the
west side, may go dry before the end of
the irrigation season.

Humboldt County

The flood plains and deltas of the Eel
and Van Duzen Rivers are served by shal-




low wells. Since the two rivers have
record low flows there may be a problem
with salt water intrusion into some of
the irrigation wells this summer, al-
though none has been reported.

The Mad River's flood plain and delta
also receive irrigation water from shal-
low wells, Because the Mad also has
record low flows and most of the flows
will be uvtilized by the Humboldt Bay
Municipal Water District for pulp mills
and its other municipal users, salt
water intrusion may be a problem,

Imperial County

The Imperial Valley, one of the largest
irrigated agricultural areas in the
State, is served by the Imperial Irri-
gation District (242 0CO hectares
[600,000 acres]) through its All-American
Canal from the Colorado River. Colorado
sources contain 128 percent of normal
supplies and there is nc water shortage
problem anticipated.

Part of the Coachella Valley County
Water District extends into the County.
See Riverside County for comments.

Inyo County

There are nec organized irrigation or
water districts in the County. The
largest agricultural area is the Owens
Valley, where irrigation water is sup-
plied from ground water basins and the
eastern Sierra streams tributary to the
Owens River.

The City of Los Angeles owns most of

the agricultural land, together with
water rights, and leases some

4 900 hectares (12,000 acres) for irri-
gated agriculture. It is estimated that
approximately 42 cubic hectometres
(34,000 acre-feet) will be allocated for
irrigation purposes in 1977 as compared
to a normal supply of about 58 cubic
hectometres (47,000 acre-feet).

The City has been ordered by the court
to provide 86 cubic hectometres

(70,000 acre-feet) for all uses on city-
owned lands in Inyo and Mono Counties in
1977 (about 63 cubic hectometres

[51,000 acre-feet] for Inyo and 23 cubic
hectometres [19,000] for Mono); this
compares to a normal year supply of

113 cubic hectometres (92,000 acre-feet)
for the two counties.

Kern County

The County's 30 or so irrigation and
other water or comnservation districts
derive their surface water supplies from
the Kern River, the CVP's Friant-Kern
Canal, and the SWP's California Aqueduct.
Ground water alsc provides a significant
portion of the total water supply.

Surface runoff on the Kern River is fore-
cast to be only 222 cubic hectometres
(180,000 acre-feet), or about 540 cubic
hectometres (440,000 acre-feet) below
normal. The Friant-Kern and Cross
Valley Canals can deliver only 83 cubic
hectometres (66,700 acre-feet) compared
to average deliveries of 478 cubic hecto-
metres (388,000 acre-feet), or about

395 cubic hectometres (320,000 acre-feet)
less than normal. The SWP can deliver
about 544 cubic hectometres

(441,000 acre-feet), or about 53 cubic
hectometres (43,000 acre-feet) short of
1977 entitlement. Total deficiency of
surface supply in Kern County is about

1 000 cubic hectometres (812,0C0 acre-
feet), most of which has been made up by
increased ground water pumping.

South San Joaquin Municipal Utility Dis-
trict has an overall deficit of about

11 percent, or about 20 cubic hectometres
(22,000 acre-feet) below all available
supply of surface and ground water.
Other districts dependent on Kern River
water may not be able tc meet the de-
mands by pumping ground water., The
ground water basin will be further over-
drafted, and some shallow wells may go
dry. In 1976, 388 000 hectares

(960,000 acres) were irrigated in the
adjacent San Joaquin Valley. This year
7 percent (26 300 hectares

[65,000 acres]) will be left idle in
order to conserve water.

35



Kings County

The surface water supply for the 19 irri-
gation and water districts and several
ditch companies in Kings County comes
from the Kings, Kaweah, and Tule Rivers,
supplemented by CVP water from the
Friant-Kern Canal, when available, and
SWP water from the Califormnia Aqueduct.

It is estimated that the county will te
short about 620 cubic hectometres
(500,000 acre-feet), 45 percent, of sur-
face supply during the 1977 water year.
Pumping facilities are inadequate to
make up the entire deficit. Further
overdraft of the ground water basin will
occur and some wells have already gone
dry. Two City of Hanford wells (out of
12) have started drawing air, In the
Hanford-Lakeside area, the ground water
levels have dropped 6 to 9 metres (20 to
30 feet) for the 12-month period

July 1976 to July 1977. For all of
Kings County the water level drop for
the same period has been 3 to 3.7 metres
(10 to 12 feet). There may be some crop
losses. About 8 100 hectares

(20,000 acres) will be left idle for
lack of water. Within each district
rationing is being applied, and farmers
who do not have pumping capabilities
will be given some priority for the
limited surface supply available,
especially for use on permanent crops.

Lake County

Big Valley, served entirely by ground
water, has had some wells which failed
along the margins of the valley in June
and July, while others broke suction on
occasion, A relatively cool month of
July reduced crop irrigation demands.
Those wells still producing are in con-
tinual operation in an attempt toc pro-
vide normal quantities of irrigation
water. One estimate is that 30 percent
of the wells will be dry before the
season ends.

Irrigated walnuts will be in trouble if
wells go dry, with an estimated 25 per-
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cent economic loss because of a reduc-
tion in walnut meat quality., Wine
grapes under irrigation in Big Valley
should survive the drought without
damage.,

Scott Valley is in the same situation as
Big Valley. Fifty percent of the wells
may be in trouble before the season ends.

Upper Lake, served entirely by ground
water, could be affected, On the aver—
age, wells supplying pear orchards are
holding out until mid-August. It is
estimated that less than 25 percent of
the wells may be in trouble before the
geason ends. About one-half of the
wells used to irrigate walnuts may ex—
perience problems before the walnut
crop is developed.

The Middletown area, supplied by ground
water, does not appear to be affected as
much, It is felt that the dirrigated
grapes and walnuts in this area will not
yield as well as during a normal year,
but the economic loss should not be too
great.

It is estimated that as many as 400 to
800 hectares (1,000 to 2,000 acres) of
dryland walnut trees in Lake County
could experience moderate branch damage.

Lassen County

The Lassen Irrigation District is sup-
plied by the Susan River and its tribu-
taries, McCoy Flat Reservoir, Hog Flat
Reservoir, and Lake Leavitt. In mid-
April, there were approximately

0.75 cubic hectometres (600 acre-feet)
in storage in Lake Leavitt, and the
other two were dry. No water was de-
livered since the quantity in storage
was so small. Storage in the three
reservoirs ordinarily would be over

37 cubic hectometres (30,000 acre-feet).
The snow course in mid-April showed

610 millimetres (24 inches) of pack;
last year there was 890 millimetres

(35 inches) of snowpack, yielding ap-
proximately 4 cubic hectometres




(3,000 acre-feet). Thg Susan River ‘mor-
mally flows 1.5 to 2 m”~ /s (60-70 cfs)

in mid-April; flow this year was

0.5 m /s (16 cfs), and July flows had
dropped to 0,1 m™ /s (4 cfs). Because

of low water availability, very little
irrigation will take place on the upper
Susan River this season. Stock water
may be all that will be available later
this season.

Along the lower Susan River and Willow
Creek, where tail water from Willow Creek
is a partial supply for those persomns
irrigating on the lower Susan River,
springs feeding Willow Creek are still
yielding what would be expected during

a normal year. No shortage is expected.

In the Honey Lake drainage area, many
smaller local creeks that receive runoff
from the snowpack and provide water for
ground storage have very low flows or are
dry. Some irrigation wells have already
gone dry and it is expected that others
will socn.

Los Angeles County

Irrigation use comprises about 2 percent
of total water demand in the county.
Water sources are primarily ground water
and imported Colorado River water which
have been only slightly affected by the
drought.

Madera County

Two major districts are in Madera
County, Madera Irrigation District and
Chowchilla Water District, These dis-
tricts receive surface water from the
San Joaquin River, via the CVP's Madera
Canal, with additional amounts from the
Chowchilla and Fresnc Rivers, when
available. Madera Irrigation District's
normal surface supply is about

219 cubic hectometres (178,000 acre-
feet); this year the District will re-
ceive about 26 cubic hectometres

(21,200 acre-feet). Ground water will be
used to make up the deficiency.

Chowchilla Water District's normal sur-

face supply is about 166 cubic hecto-
metres (135,000 acre-feet); in 1977 it
was scheduled to receive about 17 cubic
hectometres (13,700 acre-feet) of water.
However, because of the comparatively
small amount of water involved, CWD de-
cided to sell the water to other dis-
tricts and to depend upon ground water
resources instead.

Due to increased pumping within the irri-
gation districts, and lack of surface
supplies for recharge, areas outside
districts which normally have tc pump
will find water levels declining more
rapidly than usual; some wells will dry
up and some crops may be lost.

Marin County

The 202 hectares (500 acres) of irrigated
pasture (total irrigated land in the
County) did not receive water this sum-
mer. The water is being saved for
livestock.

Water hauling for livestock began in
early spring with scheduled runs using
two tankers running two shifts per day.
In July, the County was hauling between
530,000-570,000 litres

(140,000-15C,000 gallens) of water per
day. It is anticipated that the peak
summer demand (in September) will require
30 drivers and 11 trucks working two
8-hour shifts per day for seven days

a week. Water is purchased from North
Marin WD for 23¢ per cubic meter
(60¢/1000 gallons).

Mariposa County

There is limited surface irrigation in
Mariposa County because there is no sur-
face supply available. Some small par-
cels of pasture land are irrigated by
ground water pumping. Declining water
levels have restricted pumping for uses
other than domestic.

Mendocino County

Round Valley (Covelo and vicinity) is
served by irrigation wells and several
creeks that enter the valley, Even dur-
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10. Quenching o bovine thirst after stock ponds dried up near Marshall in Marin County, where trucks have
been hauling water since the summer of 1976. A typical scene in the dairy communities of Marin

County. (photo courtesy of Point Reyes Light)

ing a normal year, surface water supply
is rarely adequate for a.full season of
irrigation and this year there will be
even less than usual. Ground water has
shown a substantial drop (see Table 4)
since the 1976 season, and it is expected
that some irrigation wells at the outlet
end of the wvalley will be dry by the end
of the season,

Redwood Valley ran out of surface water
during a late cold period and approx-
imately 121 hectares (300 acres) of
grapes did not receive water for frost
protection. Approximately 50 percent of
the crop will be lost.

Potter Valley is receiving a supply of
water from Lake Pillsbury that will just
meet agricultural needs with no water
passing through to Lake Mendocino.

In general, soil moisture in late May
was adequate in the vineyards and decid-

uous fruit orchards and it appears dirriga-

tion water will be available through the
middle of August, which is the end of the
irrigation season for that area.

Deep wells (below 30 metres [100 feet])
in the Upper Russian River Service Area
are not encouraged as a source of water
because of excessive boron content.
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Merced County

Within the County there exists the Merced
Irrigation District, a portion of the
Turlock Irrigation District (see
Stanislaus County), a portion of the
Central California Irrigation District,
El Nido Irrigation District, and some

18 other water districts.

The Merced River supplies the Merced
Irrigation District and diverters along
the river, as well as downstream water
districts. Normal surface water supply

to Merced I. D. from Lake McClure is
about 740 cubic hectometres

(600,000 acre-feet). Some lands within
the District near the river are irri-
gated by direct diversion from the river
in the amount of 117 cubic hectometres
(95,000 acre-feet). Pumping from dis-
trict wells provides an additional

123 cubic hectometres (100,000 acre-
feet), for a total normal supply of
about 980 cubic hectometres

(795,000 acre-feet).

This year the Merced River is forecast
to provide only about 185 cubic hecto-
metres (150,000 acre-feet); therefore,
ground water has been called upon to
meet the remaining requirement of some
795 cubic hectometres (645,000 acre-




feet). Individual farms without wells
face a reduced irrigation season.

Districts served by CVP's Delta-Mendota
Canal, such as the Central California
ID, have also had to pump supplemental
water. Districts dependent on ground
water will feel the impact of increased
pumping and lack of surface water for
recharge.

Some shallow wells will be going dry
(projected ground water level lowering
about 3.1 metres [10 feet] average) with
some loss of crops.

Modoc County

In the basin served by the North Fork
Pit River and its tributaries, stream-
flows are about 20 percent of normal and
snowpack was the lowest on record. May
and June rains allowed ranchers to pro-
duce one of the best hay crops ever, but
subsequent pasture growth has been cur-
tailed due to an inadequate supply of
irrigation water. Ranchers began sell-
ing off livestock early in the year in
anticipation of the inadequate supply

of irrigation and stock water.

Flows in the South Fork Pit River above
West Valley Reservoir in early April

averaged 1.1 mB/s (40 cfs), with the
majority of the water being diverted into
West Valley Reservoir. Storage on

May 15 was 15 cubic hectometres

(12,500 acre—feet) compared to its capa-
city of 27 cubic hectometres

(21,700 acre-feet). (The reservoir is
usually full.) At Cagnby, normal flow

is approximately 7 m /s (250 cfs) in
mid-Agril; this year flow was less than
0.1 m/s (5 cfs). July flow increased

to 0.5 cubic metres per second (18 cfs)
due to reservoir releases for irrigation.
The low flows indicate a shortage of
water in the area, including the South
Pit Irrigation District and parts of
Lassen County, which could be as much

as 50 percent of the normal supply.

The Hot Springs Valley Irrigation Dis-
trict, served from Rattlesmake Creek

with storage in Big Sage Reservoir, has
enocugh water in storage to meet 100 per-
cent of normal irrigation requirements.

The Big Valley area, partly in Lassen
County, is served from the Pit River,
Ash, Rush, Butte, and Willow Creeks,
among others; by Roberts Reservoir and
other reservoirs; and by ground water
pumping. Because of the lack of snow-
pack in the upper Pit River drainage
area, the low storage in West Valley and
Dorris Reservoirs, and water conserva-
tion by irrigators, little of the Pit
River water will reach Big Valley.
Other streams that enter Big Valley are
estimated to have about 50 percent of
normal supply. Reservoirs contained
only enough water for abcut one irriga-
tion. Thus, the major scurce of summer
irrigation water for Big Valley is tail
water from the Hot Springs Valley
Irrigation District.

Big Valley is not receiving enough irri-
gation and stock water from the Pit River
and some ranchers are in serious trouble
this summer. There will be little or no
water available for irrigation later in
the summer, and it may be difficult to
provide stock water.

Tule Lake Irrigation District, partly in
Siskiyou County, is supplied by the USBR
Klamath Project and should have enough
water to meet normal requirements if
water conservation methods are employed.

Mono County

The southern portion of the county is
served by ground water and the eastern
Sierra tributaries to the Owens River.
The City of Los Angeles normally provides
31 cubic hectometres (25,000 acre-feet)
to farm lease holders; in 1977 that
amount has been cut to 23 cubic hecto-
metres (19,000 acre-feet).

Farther north, in the Bridgeport and
Antelope Valleys, the natural flow of
the Walker River became unavailable to
ranchers and farmers in late July as
federal commissioners activated an

1859 decree giving all remaining natural
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An exception to the devastating impact of the drought, Lake Berryesso in Nopa County contained
almost 1 233 cubic hectometres (1 million acre-feet) of water in April 1977. The lake, the source of
irrigation water for 21 000 hectares (52,000 acres) in the Solano Irrigation District, contains sufficient
water to meet the district needs for several years.




flow to an Indian reservation in Nevada.
For the remainder of the summer,
Bridgeport Reserveir, Topaz Lake, (both
nearly empty) and ground water will be
the only sources of supply.

Monterey County

Ground water provides all irrigation
water in the Salinas Valley of Monterey
County whose ground water basin is re-
charged by surface flows from Nacimiento
Reservoir on the Nacimiento River and
San Antonio Reservoir on the San Antonio
River. The supply is expected to be
adequate in the Valley this year, al-
though there may be a problem due to
salt water intrusion in the coastal por-
tion of the basin.

No problems are expected in the Carmel
Valley, which has adequate ground water
supplies.

Napa County

Agricultural water use in Napa County is
derived from the Napa River, ground
water, and private reseryoirs, Although
this year the Napa River is virtually
dry, the area has not experienced any
real problems since it depends mainly

on ground water. (The Napa River is used
primarily in the spring for frost
protection,)

The USBR has provided water to a group

of farmers in the Suisun-Gordon Valley

of Napa County, from Lake Berryessa via
the Putah South Canal,

Nevada County

The Nevada Irrigation District serves the
southwestern portion of Nevada County and
the northern portion of Placer County.
The main sources of water are the Yuba
and Bear Rivers. Primary agricultural
use is for irrigated pasture (approx-
imately 3 200 hectares [8,000 acres]),
with smaller uses for orchards (approx-
imately 60 hectares [150 acres]). This
year the Gold Hill area is the benefi-
ciary of an exchange involving the PG&E

Co. and the Placer County Water Agency
(for details, see Placer County).

Farmers in the area were allotted 50 to
60 percent of their normal supply to be
used as needed. Because May was cool and
some precipitation fell, most agricul-
tural users were able to delay using
their share of irrigation water until
later in the season. As a result,
present supplies should last until
September when the growing season is all
but over. No substantial reduction in
the harvest is expected.

Irrigated pasture was given an approx-
imate 50 percent reduction, while decid-
uous orchards received a 25 percent
cutback. The pastures are reported to
be in very bad shape. Feed will be pur-
chased by the livestock owners to make
up for the reduced yield of irrigated
pasture and rangeland.

Orange County

The primary water supply for irrigation
is the Colorado River Aqueduct, with
some small usage from local surface and
ground waters. Ground water supplies in
the southern portion of the County are
limited. Because Colorado River storage
is 128 percent of normal, no major water
shortage has occurred yet, although
capacity of the Aqueduct will be the
controlling factor.

Placer County

The three county water agencies have in-
curred a wide range in cutbacks.

The South Sutter Water District has no
water to deliver. Its rice fields
(about 2 200 hectares [5,500 acres])
and pasture (about 1 010 hectares
[2,500 acres]) are depending on ground
water. New wells have been drilled and
the old ones cleaned and pumps reset,

The Nevada Irrigation District serves
approximately 400 hectares (1,000 acres)
of deciduous orchard and has cut back
one~third of normal delivery. The freeze
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during the end of March had a disastrous
effect on some of the fruit, killing in
some locations 80 to 90 percent of the
crop. This year's water supply is being
concentrated on the parts of the or-
chards that did not freeze. The remain-
ing trees are irrigated merely to
maintain growth for next year's crop.

The Placer County Water Agency delivers
water to approximately 400 hectares
(1,000 acres) of deciduous orchard and
some pasture land, The cutback on this
year's water is 25 percent of the normal
deliveries. The freeze affected this
area a little less, reducing the crop an
estimated 40 percent. Rice, pasture,
and irrigated grain grown west of
Roseville and Lincoln are using ground
water for irrigation.

Customers who purchase water on an annual
basis (one miner inch), will receive only
50 percent of what they received last
year (greater than 1 miner inch). Cus-
tomers who purchase water from April 15
through October 15 will receive only

75 percent of what they got last year.

On June 15, 1977, an exchange was

worked out between the Placer County WA,
Nevada ID, Pacific Gas and Electric
Company, and the U. S. Bureau of
Reclamation, to provide water that

PG&E normally delivers to the Nevada ID
service area (for use in the Gold Hill
area) instead to the PCWA service area
at an upstream location., In turn, water
from the American River (releases from
the PCWA's Hell Hole Reservoir) are be-
ing supplied to the Gold Hill area.

The exchange will continue until the end
of the irrigation season (October 15).

Plumas County

Irrigated agriculture is limited to
Sierra Valley in the eastern portion of
the County and to smaller valleys near
Quincy and Crescent Mills. Crops con-
sist of pasture, alfalfa, and hay.

In Sierra Valley, part of which is in
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Sierra County, most irrigation is from
the Feather River and its tributaries,
where runoff is less than 25 percent of
normal. About 10 000 hectares

(40,000 acres) have surface water rights
while about 800 hectares (2,000 acres)
of irrigated lands use wells. Drilling
rigs were utilized in the Valley, but

the number of acres which benefitted is
small.

Frenchman Reservoir, with a capacity of
68 cubic hectometres (55,000 acre-feet)
had 10 cubic hectometres (8,500 acre-
feet) in storage on August 15. Last
Chance Water District, serving

3 200 hectares (8,000 acres) in Sierra
Valley, normally uses 15 cubic hecto-
metres (12,000 acre-feet) from Frenchman
Reservoir, but will be receiving only

6 cubic hectometres (5,000 acre-feet)
this year. The District held off on
delivery, taking advantage of the May
and June rains.

Lake Davis, with a capacity of 103 cubic
hectometres (84,000 acre-feet), had only
47 cubic hectometres (37,750 acre-feet)
of water in storage on August 15. The
Lake is being drawn down to 46.3 cubic b
hectometres (37,500 acre-feet) with about |
24,7 cubic hectometres (20,000 acre- !
feet) of water going to Lake Oroville to
help sustain power production until
April of 1978, (This drawdown has re-
sulted in a taste and odor problem being
detected at the water treatment plant
near Portola,) The two riparian users
downstream of the dam will be receiving
100 percent of their entitlement,
Antelope Reservoir, with a capacity of
28 cubic hectometres (22,500 acre-feet),
was drawn down (and the water used for
downstream uses) last year for removal
of rough fish. It had 3 cubic hecto-
metres (2,600 acre-feet) in storage on
August 15, Streamflow releases of

28.1 litres per second (1 cfs) were be-~
ing made though the inflow was only

6 litres per second (0.2 cfs).

Irrigated land is producing about 50 per-
cent of the normal crop. Rangeland pro-
duction is down 70 percent from :crmal




and cattle are being moved to higher
range. May and June rains helped in the
hay and grazing lands, but stock water
is a problem on the rangelands because
virtually all streams and springs are
_nearly dry. Cattle are being driven to
wherever stock water can be found.

The dry grain crops were prevented from
being a total loss by the spring rains.

Riverside County

The western portion of the County has as
its primary source ground water and
Colorado River water. Agriculture use
represents 75 percent of applied water.
In the inland portion, containing the
Coachella Valley County Water District,
the primary supply is from the Colorado
River Aqueduct. Since Colorado River
storage is 128 percent of normal, little
impact is expected.

Sacramento Coungi

Agriculture in Sacramento County within
the Delta has been affected by water
quality. The ill effects of the drought
have been similar to those in other
parts of the Delta, In the Delta, as in
other parts of the valley, salt concen-
trations have built up in the soils due
to the lack of precipitation during the
last two years, Winter rains normally
wash surface salts down into the soil,
tut in their absence, leaching must be
done by applied water. It is possible
that this may take several years,

Another problem has been the dropping
ground water table which has caused many
farmers to lower their pump bowls.

Irrigated portions of the County outside
the Delta have not suffered as much,
especially along the Sacramento River
where water has been available. In the
northwest portion of the County, there
is very little agricultural land idled
due to the drought. (During this dry
year, more land has been irrigated than
in many other years in the past.) Rice
acreage in the Natomas area has been
reduced somewhat as 10 600 cubic metres

per hectare (3.5 acre-feet per acre) of
water has been distributed to farm
operators. Accordingly, rice has been
replaced with safflower, milo, sugar
beets, corn, and tomatoes. This dis-
trict has elected to install five large
pumps at the Natomas Cross Canal in the
event that 1978 is also dry. They have
applied for an interest-free USBR loan
for $250,000 and have received local
approval.

The biggest problem in the County is
associated with dry land areas, The
long-run effect may be greater due to
the fact that seeds that germinated with
the rains have died. This has been re-
peated more than once and the seeds
which remain in the soil have become
depleted, causing concern over a future
need to reseed the range.

San Benito County

Ground water provides the main source of
irrigation supplies in San Benito County.
One reservoir, Hernandez on the

San Benito River, with storage capacity
of 23 cubic hectometres (18,700 acre-
feet), has been down to 0.62 cubic hecto-
metres (500 acre-feet) since June 1.
(This is dead storage.) It mormally
provides recharge water for the ground
water basin, as well as a supply for a
few small surface diversions from the
San Benito River,

Ground water levels are declining, and
reports by the San Benito Water Conser-
vation District indicate water levels to
be the lowest in ten years. Average
depth to ground water county-wide is

24 to 27 metres (80 to 90 feet) with
some depths as great as 69 metres

(225 feet). Water quality has not been
affected by the lowering of ground water
levels.

Well failures will probably occur in
some shallow wells and some crop loss
experienced.

San Bernardino County

Agriculture uses about 35 percent of the
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water applied in the County. In the
western portion of the County, the pri-
mary sources are local surface water and
ground water. Stored ground water will
continue to satisfy most needs.

In the inland portion, ground water sup-
plies can support present uses.

San Diego County

Agriculture represents a major factor in
the County's economy and accounts for

40 percent of water usage. The surface
and ground water storage supplies con-
tain very little water so that there is
a heavy dependence on continued supply
from the Colorado River Aqueduct which
is being used at capacity.

The Valley Center Municipal Water Dis-
trict, serving agricultural water users
in the upper San Luis Rey River Valley,
has adopted ordinances for mandatory ap-
plication rate restrictions. The re-
striction allows use of 56 litres/
minute/hectare (6 gallons/minute/acre)
for irrigation use, primarily for citrus
and avocado orchards. This corresponds
to a normal use rate of 75 litres/
minute/hectare (8 gallons/minute/acre).
No reduction in acreage is expected.

In the Vista Irrigation District, wells
are losing production. Two new wells
are under contract at this time (late
July). Funding for the wells ($100,000)
is expected to come from either the
Economic Development Agency (EDA) cor
from the Davis-Grunsky Fund for drought
related emergencies.

San Francisco County

There is practically no irrigated
agriculture in this county.

San Joaquin County

The South San Joaquin Irrigation Dis-
trict has suffered the most within the
County. Only three irrigations were
possible with the available supply. By
late July, the District was in the third
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and last irrigation and each water user
was being allowed to irrigate at a rate
of about 58 hectares (144 acres) per 24-
hour period. However, some users have
wells which compensate for the lack of
available surface water. Crops in the
Lodi area, where a considerable amount
of ground water is pumped, appear to be
in good condition.

The Tracy area has suffered water prob-
lems similar to that of the rest of the
Delta. Apricots did not size well this
spring.

The longer run effect of the drought
will be the dropping water table in the
northern and eastern parts of San Joaquin
County. Most farmers applied water dur-
ing the winter and, with a good spring,
farmers in August were looking at the
crops more optimistically than they were
five months ago.

San Luis Obispo County

Water supply, primarily from ground
water and three reservoirs, is antic-
ipated to be generally adequate with
spot shortages this fall in some areas
(such as Nipomo, Morro Bay, Templeton,
Atascadero, and Cambria). Nec serious
shortage is expected in other areas of
the County,

San Mateo County

Agriculture in the County depends in
large part on runoff from local streams
to fill many small and a few larger
reservoirs with only a very small amount
of ground water pumped to supplement the
surface supply. Rainfall in May ex-
tended the growing period of late _
planted grain, but came a little late to
make much of an impact on rangeland.

Rangeland is in very poor conditiom,
and is supporting only 20 to 40 percent
of the normal stocking capacity. Farmers§ =
are using 21l means possible to divert
any trickle of water from going to the
ocean, but flower and truck farmers could}
lose 50 percent of their crop with an '
early end to the season.
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Santa Barbara County

The County's water supplies are pri-
marily from ground water, the USBR's
Cachuma Project, and two other reser-
voirs. GCround water levels are holding
up fairly well, but the USBR has indi-
cated that there will be only 2.5 cubic
hectometres (2,000 acre-feet) surplus
water available from Cachuma Reservoir
this year, one-~third of normal.

Irrigated agriculture is not expected
to be significantly affected.

Santa Clara County

Little of the agriculture in the

Santa Clara Valley receives surface
water, using instead ground water as
the major supply. Ground water levels
are dropping, but deciduous orchards
are being irrigated as normal,

Soil moisture was adequate for the dry-
farmed apricots on the east side. It
appears that the tomato acreage increased
slightly to offset some of the antici-
pated reduction in the Central Valley.

In general, the County anticipates a
normal agricultural year.

Santa Cruz County

Ground water is the main source of sup-
ply for agriculture and overdraft is
occurring. The ground water level has
dropped about 3 metres (10 feet) this
year compared tc a normal drop of
0.9-1.2 metres (3-4 feet) in normal
years. There is insufficient data, how-
ever, to determine the quantity of over-
draft. In the lower end of the Pajaro
River fan, the overdraft is expected

to increase salt water intrusiomn.
Although voluntary conservation measures
are being implemented, farmers are not
expecting any shortage at the present
time.

Shasta County

The Anderson-Cettonwood Irrigation Dis-

trict, supplied by the Sacramento River,
can meet all irrigaticn requirements,
even with a 25 percent cut in water
entitlements, because their rights to
water exceed current use.

Mountain areas east of the Sacramento
Valley draining directly into the
Sacramento River, supplied mainly by
North Cow, South Cow, Clover, Oak Run,
and Digger Creeks, among others, account
for approximately 3 600 hectares

(9,000 acres) of irrigated pasture.
There is little surface storage and
much of the area, irrigated from local
streams presently registering about

25 percent of normal flows, have been
without adequate irrigation water since
early summer. Cattlemen in the area

who use the irrigated pasture to supple-
ment rative range are affected.

The Fall River Valley, supplied by the
Pit River, Big Springs-McArthur Diver-
sion, Fall River, and ground water, is
expected to fare reasonably well. It is
assumed the supply from Fall River and
Big Springs will be adequate to meet
full dirrigation requirements. However,
those farmers diverting water from the
Pit River above the Big Spring-McArthur
Diversion will not receive an adequate
irrigation supply.

There will be a problem with stock
water in the late summer months on many
of the isolated ranches surrounding the
valley,

The Bella Vista Water District derives
its supply from the Sacramento River.
Even with a 75 percent cut in water, the
district does not anticipate any prob-
lems. The district is purchasing sur-
plus water from the City of Redding,
whose contract entitlement exceeds
current use.

Sierra County

Irrigated crops in Sierra County con-
sist primarily of pasture, alfalfa, and
hay, grown in the Sierra Valley in the
eastern part of the County. For further
information, see Plumas County.
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Siskiyou County

Scott Valley receives its water supply
from the Scott River and its tribu-
taries, and from ground water. Flows in
streams serving this area were nearing
late summer flows in April. Irrigations
of pasture and alfalfa started about the
middle of March, and ground water must
supplement surface supplies for normal
irrigation demand.

Shasta Valley is supplied by the Shasta
River and its tributaries (with storage
in Dwinnell Reservoir and reservoirs off
the Little Shasta River), and ground
water in selected parts of the valley.
All streams in the area are far below
average. On August 1 Dwinnell Reser-
voir contained 3.4 cubic hectometres
(2,750 acre~feet), which is much less
than that required to meet normal irri-
gation requirements, The watermaster
has set many of the ditches at only a
percentage of their water right, with
low priority users receiving no water.

Severe losses have been sustained by
cattlemen who have had to either buy ex-
pensive feed or sell cattle at reduced
prices. Many new wells are being
drilled in Shasta Valley., These new
wells could have an effect on springs
that feed into the existing surface
water supplies. All streams in the

area are flowing far below normal or
have ceased to flow altogether.

Butte Valley is supplied by ground
water and local streams. All streams
in the area are flowing far below nor-
mal. In areas supplied by surface
water, largely irrigated pasture, there
is not enough water to meet the irriga-
tion requirements. Without adequate
water, local cattlemen who depend on
irrigated pasture for winter fed hay
and late summer feed will have to buy
feed from outside the area or sell the
cattle at existing prices.

Solano County

Agricultural water supplies in Solano
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County are derived from Lake Berryessa,
the Sacramento River, a group of small
reservoirs, and ground water. The
Solano ID is continuing to get its con-
tractual commitment from Berryessa this
year. This, together with a stable
ground water basin, is getting the
County through the 1977 irrigation sea-
son without water deficiencies.

The Solano ID is making special efforts
to reclaim and use all return flows,
virtually eliminating any outflows from
the County.

Sonoma County

The drought has not changed the crop
pattern in Sonoma County. The majority
of the agriculture will remain as vine-
yards, deciduous orchards, and pasture.
Very little field and truck crops are
grown.

Because of May rains, soil moisture
near the end of May this year was very
similar to soil moisture that normally
occurs in April.

At the present time, it appears the
area will squeeze by using ground water.

Stanislaus County

Of the 19 irrigation and water dis-
tricts in Stanislaus County, the larger
ones are Modesto, Oakdale, Turlock, and
Waterford Irrigation Districts which
are served by the Stanislaus and
Tuolumne Rivers. Patterson Water Dis-
trict and the West Stanislaus Irriga-
tion District divert directly from the
San Joaquin River and are dependent on
upstream return flows. Westside dis-
tricts, such as the Central California
ID (see Merced County), receive water
from the Delta-Mendota Canal. One dis-
trict, Oak Flat ID, receives water from
the California Aqueduct.

Normal surface supplies to Oakdale,
Turlock, Modesto, and Waterford Irriga-
tion Districts total some 1 600 cubic
hectometres (1,300,000 acre-feet), with




12. Melones Reservoir on the Stanislous River, photographed in February 1977, stores water for irrigation
of 47 000 hectares (116,000 acres) in the Oakdale and South San Joaquin Irrigation Districts. In 1977,
the two districts had less than half of their normal water supplies. New Melones Dam and Spillway
sites appear on the left.

ground water supplying an additional

370 cubic hectometres (300,000 acre-
feet). The 1977 water year is produc-
ing about 17 percent of normal runoff
for the Stanislaus and Tuolumne Rivers,
or about 610 cubic hectometres

(495,000 acre-feet). One~half of the
Stanislaus River flow or about 101 cubic
hectometres (82,000 acre-feet) will be
used in San Joaquin County.

Turlock I.D., with a normal demand of

1 160 cubic bhectometres (940,000 acre-
feet), will be especially hard hit be-
cause it used much of its reservoir sup-
ply i 1976. The result is a carry-over
supply of only about 113 cubic hecto-
metres (92,000 acre-feet). Allowing for
the April-July runoff the projected sur-
face water deficit approximates 800
cubic hectometres (650,000 acre-feet),
depending on acreage put into
production.

Ground water must supply some

1 670 cubic hectometres (1,360,000 acre-
feet) if total requirements are to be
met in the larger districts. Those dis-
tricts dependent on spill and return
flows, such as West Stanislaus and
Patterson, have very little surface sup-
ply. Westside districts served by the
CVP's Delta-Mendota Canal and

California Aqueduct also have to pump
ground water to meet requirements.

Some wells will probably go dry during
the late summer months, resulting in the
loss of some crops. Some farmers who do
not have pumps may be able to purchase
water from neighbors.

Sutter County

About 23 000 hectares (55,000 acres) are
included in the South Sutter Water Dis-
trict of which 10 000 hectares

(25,000 acres), mostly rice, were irri-
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gated in 1975. Normal water source for
the District is Camp Far West Reservoir
on the Bear River. The reservoir was
essentially emptied in 1976, and the
District is serving no water during
1977. For the duration of the drought,
many of the farmers in the District
have returned to use of wells installed
prior to construction of Camp Far West
Reservoir. Some new wells are being
drilled. During 1977, an estimated

5 200 hectares (13,000 acres) are being
irrigated.

The limited amount of water available
in Camp Far West Reservoir this year
goes to Camp Far West Irrigation Dis-
trict under terms of a water rights
agreement between the two Districts.

The Sutter Extension Water District and
the portion of Butte Water District in
Sutter County obtain water from the
Feather River as regulated by the State
Water Project. They normally serve

284 cubic hectometres (230,000 acre-
feet) of water to irrigate 12 000 hec-
tares (30,000 acres) of land. 1In 1977,
this will change to 166 cubic hecto-
metres (135,000 acre-feet) for

7 900 hectares (19,500 acres),

The Oswald Water District, the Tudor
Mutual Water Company, Inc., the Garden
Highway Mutual Water Company, and the
Feather Water District have also taken
50 percent deficiencies from the SWP in
1977.

13. Typical of the foothlll reservoirs, Camp Far West Reservoir in Nevada and Placer Counties is the

primary source of irrigation water for 11 000 hectares (27,000 geres) of famland in the South Sutter
Water District and Camp Far West Irrigation District—photographed in April 1977.
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14. A big loser—dry-land farmers lost heavily as

grain field

2T e

s reflected the scarcity of water. This scene

shows short-stemmed wheaot being harvested in July in western Tehama County. The short stems

affected harvest efficiency, resulting in some loss of yield.

Tehama County

The Sacramento Valley floor east of the
Sacramentc River from Red Bluff south
to the county line is served by the
Sacramente River, Antelope Creek, Deer
Creek, and Mill Creek, among others.
Most of the area is alsc served by
wells or has ground water available.
The area should have no problem meeting
normal irrigation requirements with the
exception of those farmers who depend
totally on east side streams, The major-
ity of land totally dependent on east
side streams is irrigated pasture,
where the availability of surface water
is expected to be less than 50 percent
of normal.

The Sacramento Valley floor west of the
Sacramento River from Red Bluff south is
served mainly by the USBR's Corning and
Tehama=-Colusa Canal, Thomes Creek, and
ground water. The Corning and Tehama-
Colusa Canal users will receive only

25 percent of their contract amcunts,
There are no temporary deliveries by the
USBR to other irrigation districts.
Thomes Creek and other west side

streams are at or below 50 percent of
normal flow. Farmers totally dependent
on these creeke for water do not have

an adequate supply for their irrigated
pastures.-

Farmers receiving water from the

Corning ox the Tehama-Colusa Canal whe
cannot supplement surface water deliv-
eries with ground water are forced to
cut back on irrigated acreage., GCround
water from deep wells will be able, in
most cases, to supply normal irrigation
demands, However, those lands irrigated
by shallow wells in some of the outlying
areas may go dry.

The Corning Water District has had its
deliveries from the USBR's Corning
Canal cut by 75 percent. The District
feels there is not enough water for the
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production of two crops and that there
is only enough water for orchardists to
keep their trees alive. There are deep
irrigation wells in the district and
farmers are bringing abandoned wells
back into production. Farmers who can-
not supplement surface water deliveries
with ground water have had to cut back
on irrigated acreage.

Trinity County

Irrigated lands are primarily in
Hayfork Valley and are served by sur=-
ace streams, which are flowing less
than 50 percent of normal. Farmers are
planning to line diversion ditches to
deliver as much of the reduced supply
to the fields as possible, hoping to
just get by in 1977. The May rains did
little good below the 6l0-metre
(2,000-foot) elevation, but increased
forage above.

Tulare County

Surface water supply for the County's
24 irrigation and water districts comes
from the Kings, Kaweah, and Tule
Rivers, and from the San Joaquin River
via the CVP's Friant~Kern Canal. Four-
teen districts receive CVP water with
average deliveries totaling some

850 cubic hectometres (689,100 acre-
feet). The CVP supply available for
1977's uses is about 170 cubic’ hecto-
metres (138,000 acre-feet), assuming

25 percent of Class I deliveries for
1977 plus carryover storage. This re-
sults in a total shortage of about

679 cubic hectometres (551,000 acre-feet)
of CVP water.

The County's surface supplies from the
Kings, Kaweah, and Tule Rivers will be
less than normal by about 495 cubic
hectometres (400,000 acre-feet), for a
total surface supply deficiency of
about 1 170 cubic hectometres

(951,000 acre~feet).

Pumping facilities are inadequate to
meet the entire deficit, resulting in
some crop loss and land left didle.
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Further overdrafting of the ground
water basin will cause some wells to
go dry.

Those districts which have the greatest
deficit in overall water supply are:
Stone Corral (56%), Teapot Dome (28%),
Lindsay-Strathmore (33%), Terra Bella
(20%) , Orange Cove (26%), and Lindmore
(20%).

Within each district rationing is being
applied and farmers who do not have pump-
ing capabilities are being given some
priority to the limited surface supply
available, especially for permanent
crops. To ease problems of supply,
farmers who have wells adjacent to the
Friant-Kern Canal are allowed to pump
into the canal and move water to other
areas of need.

Tuolumne County

No major surface irrigation is prac-
ticed in Tuolumne County because it is
located in the foothill and mountainous
area on the westerly slope of the
Central Sierra Nevada. Ground eleva-
tions range from 121 metres (400 feet)
in the foothill area to 4 000 metres
(13,000 feet) at the crest of the
Sierra Nevada. Except for the foothill
area, most of the County is within
either Stanislaus National Forest,
Yosemite National Park, or Emigrant
Basin Primitive Ares.

Ventura County

The County is supplied primarily from
ground water and agriculture accounts
for about 70 percent of applied water.
Those ground water users located near
the periphery of the ground water
basins may gradually lose well produc-
tion as water levels continue to fall,
but the majority of irrigation users
will be able to obtain water by over-
draft of the ground water basins.

Yolo County

Irrigated agriculture is extensive in




Yolo County; the principal crops are can-
ning tomatoes, grain, field crops, and
fruits of deciduous orchards.

The County is served by a large water
district, the Yolo County Flood Control
and Water Conservation District, several
smaller water districts, and reclamation
districts. The Yolo County FC&WCD nor-
mally supplies water from Indian Valley
Reservoir, Clear Lake, and from ground
water, This year water is not available
from Indian Valley or Clear Lake, so
only ground water is being used. The
other districts' supply is from ground
water or the Sacramento River. Water
for land which is not in districts must
come from private wells.

Many shallow wells have gone dry or
will go dry this summer, while deep
wells should produce normally. Many
new wells are being put in and others
deepened.

Many areas ordinarily supplied by

Indian Valley Reservoir are without
alternative water sources and no crops
can be planted., Some individuals with
private wells are using the canal dis-
tribution system to help neighbors with-
out wells, especially those with
orchards,

Areas in the northeastern part of the
County depending cn water from the
Colusa Drain have little or no water
from that source this summer.
Sacramento River water users have had
a cut in allotments.

Crop changes have involved either not
growing a second crop or growing & less
water—-dependent crop, such as wheat or
safflower, in place of corn or sugar
beets. Tomato acreage is expected to
be normal.

In the western County, the dry land
grain harvest was expected to be about
30 percent of normal. The rest was
Jost. Rangeland is in poor shape and
livestock are being sold.

Yuba County

Agricultural water users diverting from
the Yuba River, primarily the Cordua
Irrigation District, Hallwood Irrigation
Company, and Browns Valley ID, are tak-
ing 37 percent deficiencies in 1977,
based on a normal runoff year in 1978.
Browns Valley ID, however, is taking a
slightly larger cut overall because
storage in Merle Collins Reservoir is
low. Land which is dependent upon the
Merle Collins Reservoir for water
(mostly pasture land) has been subjected
tc a 75 percent cut in irrigation.

Other crops, such as rice, which are
normally irrigated with Yuba River water,
have had a 30 percent reduction in
water. Individual deficiencies in
Cordua and Hallwood may be somewhat

less than 37 percent since these agen-
cies have historically had low irriga-
tion efficiencies with substantial
drainage thrcugh sloughs. This year
there have been reductions in acreage
planted to rice and pasture within the
Districts and increased use of drainage
water.

Extensive areas in the Valley floor por-
tion of the County are irrigated from
ground water, primarily for fruit and
nut crops. These areas are maintaining
the trees with minimum pumping and full
use of drainage water.

Economic Impacts

Despite the severity of the drought in
1977, its economic impact on the State
has not been as great as was anticipated
in the February update. The greatest
negative impact has been to agriculture
and closely related industries. The
greatest positive effect has been

shared by well drillers, who have had a
literal plethora of work orders since
the drought began.

An estimate of agriculturally related
jobs that have or will be lost this

year due to the drought is 5,9CG0. The
agricultural occupations most affected
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by the drought are farm workers em- was pumped from underground aquifers.
ployed in soil preparation, cultivation,

and harvesting of field crops and vege- The hardest hit of the agricultural
tables. There has also been a decrease water users are the ranchers and dairy-
in the need for farm equipment oper- men. The Department of Food and Agri-
ators, irrigators, thinners and weeders, culture estimates that $500 million
and packinghouse workers. Overall, could be lost in the livestock industry
farmers have been able to adapt to the this year. Ranchers and dairymen have
conditions of the drought and absorb been forced to sell large portions of
most surplus labor. thelr herds at reduced prices, includ-
ing as much as 25 percent of their
Steps are being taken by adversely af- breeding stock. It is likely that
fected farmers to mitigate the impacts 2-3 years will be needed for the
of the drought. In general, farmers California livestock industry to recover
have increased their acreage of less from the drought.
water-intensive crops, such as cotton,
and have reduced the amount of heavy The following table represents esti-
water-using crops such as rice and mated drought losses in California
sugar beets. Ground water supplies . agriculture and related industries
have been used more heavily for irriga- under optimistic, most likely, and
tion. In some cases more than 50 per- pessimistic conditions (in billions of
cent of the water used for cultivation dollars):

Losses to Agriculture — Related Industry
(billions of dollars)

Pessimistic Most Likely Optimistic
Crop 1.0 0.3 0.0
Livestock ) 0.5 0.5 0.5
Total Gross Farm Income Loss 1.5 0.8 0.5

Below are.the estimated 1977 losses in
gross state output, employment, and
personal income in the same three
drought scenarios.

Losses to Gross State Output,
Employment, and Personal Loans

Pessimistic Most Likely Optimistic
Gross State QOutput
(millions of dollars) 2,900 1,800 1,000
Employment (persons) 111,000 51,000 8,500
Personal Income
(millions of dollars) 830 490 210
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15. These two photographs show the result of the 1928-1934 Californio drought. The orchard was planted
in 1923, ond by 1936, the orea was barren because of the lack of water.

As this growing season progresses, econ-
omists believe that these loss estimates
may be revised downward again.

The Urban Situation

What was only feared in February had be-
come a reality by May. The hoped for
March and April replenishment of reser-
voirs exhausted in 1976 did not materi-
alize, and it became clear that, in most
instances, existing carry-over storage
was insufficient for normal 1977 munic-
ipal and industrial usage. As a conse-
quence, numerous Northern and Central
California urban areas are being forced
by circumstances to reevaluate their
true needs, identify nonessential uses
and assign orders of priority to other
uses, and to develop and carry out

plans to make the most of available
water supplies in 1977 and to ensure a
reserve for 1978, should it be dry.

Among the most threatened areas is the
highly urbanized complex surrounding
the San Francisco Bay, comprising most
of the counties of Alameda, Contra
Costa, Marin, San Francisco, San Mateo,
Santa Clara and Sonoma. (Napa and
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Solano Counties are feeling lesser im-
pacts.) Urban water supplies to this
area are provided, in large part, from
6 major aqueduct systems - East Bay
MUD's Mokelumne Aqueduct and

San Francisco WD's Hetch-Hetchy Aqueduct,
both originating in the Sierra; the
USBR's Contra Costa Canal, diverting
from the Delta; Sonoma County WA's and
North Marin County WD's aqueduct sys-
tems from the Russian River; the SWP's
South Bay Aqueduct - and local surface
reservoirs, such as those supplying the
Marin MWD.

A1l of the region's sources of supply
are threatened with depletion by the
drought's continuation in 1978. On
August 1, 1977, EBMUD had 200 cubic hec-
tometres (161,000 acre-feet) in storage
in its reservoirs (normal annual demand
is 303 cubic hectometres [246,000 acre-
feet]), San Francisco had 323 ,cubic hec~-
tometres (262,000 acre-feet)— (normal
demard, 370 cubic hectometres [300,000
acre-feet]), and Marin MWD had 12 cubic
hectometres (10,000 acre-feet) (normal
demand, 39 cubic hectometres [32,000
acre—-feet]). The Russian River users
fSonoma and North Marin) are faced with

Excluding storage in Lakes Lloyd and Eleanor, used primarily for hydroelectric

generation and for satisfaction of downstream water rights.
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16. Urban users feel the pinch—Nicasio Reservoir, prin-
cipal storage reservoir for the Marin Municipal Water
District's 180,000 customers, as it locked in October
1976. Storage on July 1, 1977 was only 0.3 cubic
hectometres (250 acre-feet) of its storage capacity of
28 cubic hectometres (22,500 acre-feet).

a probable dry riverbed in early fall
(river flow is almost entirely dependent
upon releases from PG&E's Lake Pillsbury
and Lake Mendocino, both of which were
extremely low on August 1 with 20 cubic
hectometres (16,000 acre-feet) and 33
cubic hectometres (27,000 acre-feet),
respectively). Users dependent on the
Delta (Contra Costa and the SWP custom-
ers in Alameda and Santa Clara Counties)
face the possibility of its becoming a
vast inland saltwater pool should up-
stream reservoirs, such as Shasta,
Oroville, Trinity, and Folsom empty and
become unable to control saline intru-
sion from San Francisco Bay. It was ex~
pected this could occur as early as
April 1978, before the action taken by
the SWRCB in June 1977, to relax Delta
water quality standards and to require
maintenance of minimum reserwves of up-
stream reservoir storage. The effect of
the SWRCB decision is to delay that pos-
sibility until late 1978. Reserves are
still quite low, however, On August 1,
1977, Oroville had only 1 230 cubic
hectometres (997,000 acre-feet) in stor-
age and by late December this is expected
to drop to 1 085 cubic hectometres
(880,000 acre-feet). Shasta's storage,
which on August 1 was 840 cubic hecto-
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netres (680,000 acre-feet), will drop

to 715 cubic hectometres (580,000 acre-
feet) by October; Folsom, with 247 cubic
hectometres (200,000 acre-feet) on
August 1, will drop 173 cubic hecto-
metres (140,000 acre-feet); and Trinity,
holding 660 cubic hectometres (535,000
acre-feet), will drop to 247 cubic hecto-
metres (200,000 acre-feet).

It is clear that, without significant
rainfall this winter, the entire Bay
Area could be without water from tradi-
tional sources sometime in 1978 or
early 1979, (This assumes no reduction
from normal consumption and no mitiga-
tive actions taken.) It is important,
therefore, that all agencies affected
undertake and follow through on effec-
tive conservation measures. Since the
Delta may become the "pool of last re-
sort" for Bay area users, the SWP's
Oroville Reservoir will be operated to
repel saltwater intrusion and maintain

17. Pardee Reservoir—source of 95 percent of the East
Bay Municipal Utility District's water supply, serving
1.1 million customers in 30 communities—as it looked
in February 1977. By the end of February, Pardee
contained only 27 percent of its capacity of 259 cubic
hectometres (210,000 acre-feet)—just 70 cubic hecto-

metres (56,500 acre-feet), an all-time low since the
reservoir first filled in the 1930's. (photo by Ed
Brady, Aero Photographers, Sausalite, California)




water quality in the Delta. This will
necessarily limit its usefulness for
other purposes.

Southern California is not left out of
the current issues brought on by water
scarcity, 1Its continued near-normal
use of the liquid threatens to become a
drain on all surface sources, including
those of the SWP, in 1978. Increased
reliance on Colcrade River sources and
more effective conservation may be
necessary to ensure continued supply to
all users.

The drought has spawned a number of
imaginative, mitigative measures by
urban water suppliers. For a discus-
sion of water exchanges and conserva-
tion efforts, please see the next
chapter. In another example, EBMUD has
developed a plan to squeeze out of its
Pardee Reservoir approximately 19 cubic
hectometres (15,000 acre-feet) of other-

18. The 100-foot-tall outlet tower ot Pardee Reservoir,
main storage facility for the East Bay Municipal
Utility District, already looked high and dry by
March 20, 1977. A tunnel below the apparent ground
level is still supplying the Mokelumne Agqueduct from
Pardee. As of August 4, Pardee held only 86 cubic
hectometres (67,000 acre-feet), compared with its
capacity of 259 cubic hectometres (210,000 acre-feet).
(photo by East Bay Municipaol Utility District)
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19. Hetch-Hetchy, source of water for 2.0 million resi-
dents in Son Francisco, Son Mateo, Alomeda, and
Santa Clara Counties, as it appeared in February
1977, when it contained 37 cubic hectometres (30,000
acre-feet) of its capaocity of 444 cubic hectometres
(360,000 acre-feet). (San Francisco Public Utilities

Commission photo)

wise unusable dead storage, water that
is below the elevation of the tunnel in-
take to its Mokelumme Aqueduct. Its
strategy calls for draining the water
through the base of the dam (through an
old tunnel constructed at the time the
dam was built) and allowing it to flow
downstream to a ravine traversed by the
Aqueduct. At this point a small dam
would be constructed to impcund water,
forcing it through holes cut into the
Aqueduct, where it would be pumped to
the East Bay.

The drought has focused attention on
some of the less conventional sources

of water. Reclaimed water is an example
and the Santa Clara Valley WD's exper-
ience may become typical. Even before
its new reclamation plant in Palo Alto
became operational in June, its output
was oversubsecribed for park, industrial,
and agricultural uses. Interest has
been high because the rising cost of un-
used water (in short supply because of
the drought) has made reclaimed water
cost—-competitive. In addition, because
the reclaimed water still contains nitro-
gen and phosphates, nutrients needed by
plants, agricultural benefits will be
realized.
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The Water District has received a
$1,000,000 interest-free loan from the
USBR under provisions of the Emergency
Drought Act of 1977, with the money to
be used to provide new reclamation fa-
cilities including aeration and oxida-
tior ponds and chlorination facilities
at the District's Gilroy plant. Eight
miles of pipeline will take the re-
claimed water to customers along Uvas
Creek - the city's golfcourse, a new
high school (for landscaping), a tree
farm, a seed farm, and two major whole-
sale nurseries.

The City of Santa Rosa, along with the
adjacent Cities of Sebastopol, Rohmnert

Park, and Cotati, has put into operation
its new sewage reclamation facility near

Santa Rosa. Reclaimed water is being
distributed to farmers and dairymen to
irrigate pasture land, hay, and corn

grown for livestock. Although the proj-

20. Another view of Hetch-Hetchy Reserveoir as it
appeared in April 1977. At that time, the reservoir,
with o capacity of 444 cubic hectometres (360,000
acre-feet), contained only 36 cubic hectometres
(29,000 acre-feet). In the background, similarly low,
are Lake Lloyd ond Lake Eleanor, sources of hydro-

electric energy for the City.
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ect was already under construction,
drought provided the impetus to complete
it a year ahead of schedule.

Recreation

Winter sports, especially in Northern
and Central California, again suffered
from the scarcity of snow during the
1976-77 season, In Northern Califormia,
ski areas either did not open ox had
abbreviated seasons in 1976-77 and all
were closed before Easter. Ski Shasta
never opened, Cedar Pass was open only
one-half day during the season, Horse
Mountain was open 8 weekends, and Lassen
ski area was open about half of the
scheduled days. All of these ski areas
expect to open next winter sometime after
Thanksgiving, if snowfall is adequate.

Despite the drought, Californians will
be able to find adequate recreatiomal
opportunities through the fall of 1977.
Boating, camping, picnicking, fishing,
hiking, and swimming enthusiasts, al-
though perhaps finding their favorite
spots at less than optimum conditioms,
will still have plenty of activities
and spots to enjoy them during the en-
tire recreational season.

Although many water supply reservoirs
are drawn down below normal boat ramp
elevations, a number of agencies and
concessionaires have constructed ramp
extensions or temporary facilities to
accommodate boats. Table 6 provides
current and projected information on
the effect of 1977 water supply upon
recreational lakes. It also indicates
mitigative measures taken.

Normal or near-normal recreational ac-
tivities are still available in associ-
ation with large afterbays or forebays
below major reservoirs; the Sacramento-
San Joaquin Delta waterways; the large
natural lakes and seas; the ocean with
its bays, coves, and beaches; the
Colorado River reservoirs; and a number
of other reservoirs within the State.

Among the larger afterbays or forebays,
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ANTICIPATED LAKE RECREATION AT SELECTED LOCATIONS, SUMMER — 1977
4 1/
RESERVOIR £ max, |LAKELEVELS (FT | yin,
OR LAKE CONTACT =2 5| 2| £|oPer EXPECTED | RAMP REMARKS
NAME £2| £ 2 E | ELEV. ELEV.
Eg % | &3 Jun 1| Bug 1| Oct 1| pr)
Ll (L]
Almanor U.5.F.5., Chester - . . '] 44895 a4ty 4474 | 4470 | 448 Ramps to be made available ol summer. PGRE and Federal campgrounds open; hist come,
(Canyon Dam) 1916} 258.2141 first serve. Prvate resorts around lake; call for reservations.
P lumas) .
Amador Jackson Valley 1.0, - - - AGEH 39a 3z 320 417 No water skung. Boat rental avaiable. Day use pionic and tecieation ared.
LAmadaor} 1209) 274-2625
Anderson Santa Clara Co. Parks - . ars 543 533 532 ox Facilities in operaton, No swimeung allaowed. Day use only.
(Santa Clara) {408} 779-3634
Maring, (40B) 779-4895
Antelope U.5.F 8., 1916) 284-7126 - L] L] 5002 4970 4965 | 4964 | 4987 Lake 1,3 full, Lounching of car-top and portable boats OK. No boat ramp. Al campsites
IPlumas] open. Fishing faw,
Beum Lake PGRE, (916) 335-4536 - . 2995 2995 29951 2995 | No Nomal mecreation a1 this fishing site. Campgrounds 1,2 mile south of the lake at Castle
|Shasta) Ramp Campground, Mo motars.
Boardsley 1209) 965.3214 . 3357 kral] azm 37 3340 Mo tecreation potental this year, Walkain fishing only.
(Tuobumne)
Benbow Lake State Parks, (707) 247.3318 . . . 359 33z 332 333 | Nao Cam being modified this summer; nver use 1% avalable, Camparounds Awailabie,
{Humbedt) Ramp
Berryessa U.5.8.R,, (707} 966-2111 . (] 3 . 440 400 388 383 A0 Boal ramp a1 Mark ley Canyon cloged: others in operation. Recreation lacilites all ppen and
(Napa) B8-5 Daily in operation, Private resorts around lake.
Big Bear Lake Chamber of Commerce - L - 72 58 58 56 54 Fizhing excellont. Eight USFS campgrounds - most an Ticketron, No Swimming
|San Bernardino) 1714} BEG-4601
Big Lagoon Park Supervisor, (707) 4457650 L) - . - 13 11 7 3 1 One concrete hoat ramp avadable, Ten campsiies avinlable.
(Humboldt}
Big Sage Hot Springs Vatley 1.0, - - - - 4858 “887? ABBE 4885 oK Nommal recreation and fishing. Boal ramp 15 natural grante slope.
Modoc) 1916) 233-2225
Black Butnte U.5.C.E. Park Manager, . - . 474 a7 an ANE an Ramps closed, Fishing all season. Campgraunds and pienee aieas open,
|Tehama) i916) B65-47B1, 8-6 Weokdays,
8-10 Weekends
Blue Lakes Privare Resort, (707) 275-9987 - - - - 1341 1340 1333 1338 | 1338 Narmal recreation, RV camping, motel and cabins avarlable,
(Laka)
foca U.5.F.5., Truckes L] - - 5605 5597 5585 | 5527 5588 Baat ramps in operation. Sking and hishing OK. Campground open with waler. Campgrounds
Nevada) {916} 587-3558 atong Hwy. Rte. B9 1o be open all summern  Call tor any change.
Buchanan Park Manager, (209} 689-3255 - = . GEE 444 442 441 463 Nomal recreation, Mo malor boats an lake,
IMadera
Mk:el.uﬁa U.5.F.5., Orawille L] ] L] - 5126 5123 5120 5107 oK All facilities available. Road trom Oroville side in poor condition. Call for cyrrent status,
[Plumas) {976) 834-6500
Busne Vista Kern County Parks, (805) 763-1526 - - - - 296 293 89 BB ok Recreation nammal, 112 campsites.
Kem)
Cachuma Santa Barbara Co. Parks . - L3 T80 122 718 715 | Pone Mo water cantac) activities allowed, Swimmung pool open o recreation ared. Portahle ramps
1Santa Barbara) {805} GBE-465B Ramp being lowered. Recreation nomal.
Camanche Camanche Regional Park L] L] Ll - 235 181 161 140 200 New boat ramps available, Recreabon about 56% namal. Water skiing good. Lake low.
(San Joaguin) (209) 772.1277 Boat rental ava lable,
Camp Far West Cencessionaire, (916] 645-8069 L] L] - L] 300 213 1a5 175 175 Hont ramp good (no water skiingd . No manna or gas on lake, North side camppround closed.
(Placer) 46 ynits on south side recieation dred open.
Casitas Lake Casitas Recreation Area - L] L] 567 541 539 536 0K No adverse elfect on recredation due o droughl 15 anbicipated.
{Ventura) (805} 649-2233
Coastaic L.A, County Parks Department L] . - L] 1815 13 1347 | 1330 Boar ramp at Dam Overlook avinlable. Forest Service compground nearby.  Bodt rental awvailable,
iLos Angeles) 1805) 257-2845 Day use fer $1.50:day.
Clair Engle 1918} 246-5222 3 - - 2370 2246 17 2112 | 2295 Fawan, Bushy Tail, Alpine View and Stoney Creek campgrounds closed his yea o water) .
[Trinety) Recording - [916] 246.5338 Porable ramps at Fainview, Cedar Stock and Esiral ada,
Assor, - (916) 283.2643
Clear Lake Chamber of Commerce, Lakeport L3 - L] - 1326 1317 1318 1315 1316 State park boat ramp closed. Launching to 24 F. at reson areds. Counly parks, day use only,
(Lake] (707) 2636131 State park open, Resorts have swimming poots and boat reatals.
Shentf, (707) 263.2331
Collins Lake Concessionaite, (916) B32-1600 - L] L] . 1183 1122 1117 1110 | 1Ma0 Launching any size boats, Walter skiing restricted to southem end of take, Baat rental and
[Yuba) dock moorage available, Camping - BV park nommal.
Copea Pacific Power & Light,|503) 243-4755) e - - L] 2608 2604 2604 2604 oK All tacilities in aperation, Comping area tor self-contaned vehicles only. Catins avilable,
15 skivou) Concessionaire, (916) 450-3654 Water skiing restricted 1o one ares of lake, Lake near full.
Coyote Santa Clara Valley WD - 777 T2 722 722 Camping and hiking., Lake complotely dry.
|Sants Clara) 1408) 842.7800
Crowley L.A. Departiment of Parks and . . 6782 6750 Glag | 740 | &745 Naw ramp and road constructed. Special water skiing Season (July 1 10 Seprembaer 6). Diwy use
Mono) Aecreation, 1213) 485-4853 N only but private accommodations nearthy,
Davis Lake U.5.F.5. (918} B36-2575 . . 5775 5768 5768 5761 Lake low. Boat ramg closed at Lighting Tree, Small bo can be launched o1 Coot Bay and Big
{Plumas 1918) 832-5161 Fiat #1 boaters’ gwn rigk, Two campgrounds apen for avernight use,
Del Valle Del Valle Park, (415) 443-4110 s | o | o = 745 703 101 700 662 | Mo water skiing this year, Speed himt 10 mph. Fishing OK. Overnight facilines avalable. No
(Alameda) glectricity. Picnic 4reas, Swimming beach area. Hiking ared, sgquestran frals.
Dennells U.5.F.5., (209) 965.3214 4916 4736 Aav36 | 4736 Mo camping, Swimming, hoating or fishing, Lake too law.
[ Tug lumne)
Donner Lake 1702) 789-4646 L] - L3 5836 5934 5934 5030 | 5927 Normal recreation, No camping. Privately owned boat ramps avadable.
(Nevada)
Don Pedro Turlock |.D. Recreation - L] - - 230 651 BOO 595 Boat ramps available 1o minimum poot (600 H1) . Recreation nomal, Swimming and marna at
| Tuolumne) Operations, {209) 852-2356 Fleming Meadows,
Dorris Sport Fish & Wildhte L] a3an 4393 4383 Nao Fishing OK, No ramps. Boats up 1o 14 feet only,
Modoc) 1916) 233-3572 Ramp
Eagle U.5.F.5., Eagle Lake - - 3 . 5125 506 5105 5104 5100 Natural |ake. Lake near full, Forest campgrounds open. Fifst come, first serva, Hedvy use.
ILassen) 1916} 257-2595
Esstman Lake PG&E, (216) 335-4536 .| = 3305 3305 | 3308 3308 oK Nommal recreation, will remarm nearly full all sumsmer,
(Tiguti ake)
(Shasta)
East Park U.5.B.R,, (916] 234-7066 1200 1Mmn m»n 1131 Na Clgsed 1o recreation; lake too low.
[Colusa) Hamp
Edison Lake U.5,F.5,, (209} B41-3794; - - . Thaz 7558 7573| 7554 | No Lake low; launching of cartep boats only. Speed limit - 15 mph, Hikers lery service (5
(Fresna) 5.C.E.C. atBig Ck. (209) 893-3260 Ramp avan lable.
Edson 1916} 333-4312 - - 4262 4328 a7 4210 a227 L.5.F.5, campgrounds open, Frshing avinlable. No ramps - aluminum and hard 1op boats only.
(€] Dorada)
El Capitan City of San Diege, {714} 236-5645 - 50 669 669 651 Mowvesl Boating nomal. Fishing poer,  No cammng facifitres,
(San Diego) able
Elsinore State Parks & Rec,, (714) 674-3005 - - - - 1233 1230 1229 1228 0K Limited hshing.
(Aiverside] 1714) 6743177
Englabright U.S.CLE. Park Managur . . - - 527 522 sd aBg 518 Laynching OK. Boatein camping @t this lake.
Nevada) (916) 639.2342
Ewing Trimty Co. Watarworks - a2 2428 24720 | rala | No Nomal pienicking and fishing. No camping, swimming ot baating atlowed.
(Tromity) 1916) 628-5449 Ramp
Excheguer MeClute Point, |208) 378-2521 - - - L] 867 BT 630 615 fan Boat ramps to be extended 4t Barrett Cove and McClure Pomls 45 nRCestan. Twn Concessinn
ILake McClure) Barrett Cove, (209) 378-2711 aites on lake. Make reservations with Park Ranger, 1208) 378-2521.
IMarinosa)
Faucherie Nevada 1.D., (216) 773-6185 6123 | 6093 | B090| GOS0 OK Boat taunching available from foad. No power boats, Use fee dopped.
iNevada)
Florence U.5.F.5., (209) Bal.3294 L] - L] 73xa 7237 723 7225 OK Lake low. Launching near tesart. Cartop beats only. Speed himit - 16 mph. Hikers ferry
Fresnn) 5.C.E.C., (209) 893-3260 servi avarlable,
Folsom California State Parks, 1916) - - L] ] 65 386 52 3a5 90 Lagnching on ““Haul Aoad® at Beals Point. Boats to 26-leet can faunch at Brown's Ravine,
(Sacramentol (916) 988-020%, Marina 933-1300 Gas not avalable a1 lake.
FIEI;IH:h M}Iurlnws U.B.F.5., (916) 367-2224 . . 5263 5194 Cartop boats only, Camping facilities open. Water low. Gas not pvailable at lake.
acer,
Erenchman U.5.F.5., (916} 253.2223 L] L] L] 5688 5551 5545 | 5H545 | 5569 No boat launching availabie. Must carry cartop boats o long way to waler. Camping - 80
Plumas) State Parks & Rec,,|208)948-7782 units, Picnicking and swimming OK.
Gerte Creak U.5.F.5., Fishpond - L] L] 5211 52232 5176 5226 No tacihities. Coanoeing OK. Constant level, small lake. Fishing, swimming and campmg
|El Dorada) 1916) G44-3348 available,
Lowar Hall Hola 11,5.F.5., 1916) 6225061 L] - L] - 4630 4526 4530 Cartop and portable boats only. A1l other recreation nomal. U.5.F.5, cameground.
IPlacer) Recording, (916] 626-1651
Henshaw vista 1.0, (714) 724.8811 o | e . 2670 2655 2652| 2652 | 2641 Fishing, boat rentals available. No swimming. Trailer park camping. Boat ramp aviilable for
1San Diege) Lake Report, (714] 7B2-3501 small boats.
Hiddan Park Manager, (209) 673.5151 . . S40 4537 aas 445 ans Recreation facihities under construction, Walksin tishing and swimming oK.
Madera)
Huntington So. Calil. Edison, Big Creek - - - - 6950 6348 6947 G947 No Recreatian nomal, Lake near full, Expect facilities in aperation through Labor Day,
(Fresno) 1209) 893-3260 Aamp
U.5.F,5., 1209) 841-3311
ice House U.5.F.5. a1 Fresh Pond - L] - 5450 5389 5396 5387 | 5403 No beat ramp facilines. No reservations necessary. Call for current S1atus.
|Et Dorado) 1916) B44-2348, B-6 Daily
Indian Creak So, Tahoe Pubilic Utility Distnct . - [ ] - 600 5504 31 5584 RHI Hoat faunching priman iy for fishing tvpe boars, Recreation expacted to be aboul same as
| Abpina) 1916) 544-6474 Last year.
Indian Vailey Yolo County FCEWCD - 1478 1331 1330 | 133 Camping OK. ANl other reeieation ail.
ILake) (918} 662-0266
Iren Canyon PORE, (916) 335-4536 - [ . 2665 2660 2661 2662 Heseovor will vary widely depending on power needs, Boat ramp difficult 1o use at low levels,
(Shasta)
Iron Gate Pacific Power & Light Co. - - - - 238 2324 2324 2324 0K Normal recreation. Three boat tamps open = eight camp and piemie facilites available,
Siskivau) 1503) 243-479%
Izaballa u.5. Corps of Engrs.,(714) 379-2742 - - L] L] 2605 2538 25826 | 2521 K22 Concrete tamp to minimum pool (elev. 2522°) alse old Hwy 178, Camping near water where hle
Ixern} Answernng dev. after hours vegetation-no fire hazards, Fishing reported good. Park conditions good. Launching OK thru July.
v

- 1 foot 0.3048 metre
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Jackson Meadows ,5.F.5., (916] 273.618B% L] 6036 H944 5933 5A33 6010 Lake low. Car top boats only. Mo launching., Fishing poor. Pass Creek and Woodcamgp
(Nevada) |216) 285-4531 campgrounds open with water. Call for any changes.
Keswick U.S.8.R,, 1916) 284-4675 588 586 586 586 oK Marmal recreation, fishing and picnicking. Day use only
iShasta) L.5.F.5., (916) 246-5222
Visitot information,|916) 243-2643
Lake Britton Catif, State Parks, (916) 3352777 2758 2754 2754 | 2754 oK Boat samps, camping, fishing, swimming all vpen and operating, Day use pionic ared.
(Shasia) PGAE, Burnoy, (216] 335-4536
Lake McSwoin Manina, |209) 378-2534 64 164 164 164 OK No water skiing on this lake, Fishing, camping and ovemight use aviilable, Catl and check
IMariposa) Reservations,[209) 378-2521 for raservations.
Lﬂ;s Red rluﬂ' U1.5.B.R,, {916} 572-7440 253 253 253 253 240 Nermal recreation, Campgrounds, mcme area, 2 ot ramos,
(Tehama]
Lake Siskivou Lake Siskiveu Campgrounds k3[-h) 381 318 3179 | 3167 NMomal operations, Lake full since Aptil. No water skiing. Speed it - 10 mph, Sl boats
iBox Canyon} (916) 926-2618 0K, Call for reservations.
(Sizkivou}
Lewiston .5 F 5., (918] 246.5222 1902 1801 1901 1301 1892 Nuormal . Boat | h . ng, prenieking available. Speed himit - 10 meh,
(Tenimyd Assac.. {918] 2d3.2643
Little Grass Valley Oroville-Wyandate 1,0, 5047 5015 5014 5020 Ramps closed, Carry-in boats OK. Fishing, camping and promeking OK through September.
IPlumas} 1916) 534-1221
Loon Lake U.5.F.5., Fresh Pond G410 68371 6374 6351 6360 Boat ramp avalable. Mo reservations required, First come, first setve, Call lor current S1atus.
(El Darado) (916) B44-2348, 8.6 Dauly
Lopex San Luis Obispo Ca. FC&EWCD 530 504 54 s03 450 No adverse 1 on recreation, duo to drought, 1S anticipated, No reseivations acceplod over
15an Luvs Obispal welephone, Must be made in person at man gate no earlier than 3 days n advance,
Lower Baar PGRE, San Francisco,(415) 7TR1.4211 5818 5777 SE05 hEid Mo Fishing good, Lake 3.4 full,
| Amadat) 415) 781.4217 Ramp
Mammath Pool U.S.F.5., (209) 877-2218 3330 3302 3213 a7 oK Unpaved boat ramp avallable, Car wp and portable boats OK. Lake down 30 teet, All other
|Fresnal) recreation nomal.
McCloud PGAE, 1916) 335.4538 2678 2873 2658 2040 (o] Normal recreation and fishing. Will remiun a1 constant elevation about 207 tow, Star City Creek
|Shasta) campground available.
Malones U.5.F.5., (209} 965.3214 735 8520 618 Ongoing construction m area, Mo potable waern Call tor any changes.
|Calaveras) U,5.C.E., {209) B47-0225
Mendocing U.5. Corps of Engineers 765 in T2 655 720 Boat 1amps now out of water, Car top or portable boats OK, Camping and micaicking all year,
IMendocino] Mendocing, (T07] 462-7581
Inrton Starte Parks and Rac,, Park Ranger, 578 499 498 a70 470 Reservations for 90 days in advance. Boat ramps should be availatle 3l summer.
1Franty 1209) B22-2332
[Fresno)
Nacimiento |408) 428-0866, (80%) 472-2311 BOD 06 a2 23 593 Hoat ramps, fishing, camping and swimoung avalabie, Recreanon conditions nomal,
15an Lurs Obispo)
New Bullards Bar U.5.F.5., 1976} 288-3242 1957 1768 1755 1736 1782 Baat ramp approx. 20 feet out of water, Hand carned boats only. Camp sites accessible by
Yuba) boat closed. Some debris on lake, Call for current status. Campgrounds open.
Newsll Creek Project | (408] 426-5000 517 535 520 510 Al recreation facilittes closed. No access allowed,
iSanta Cruz)
New Hogan LLS, Corps of Engineers M3 611 B0 593 582 Launching OK theough July. Boat rental and gas avarlable at Manna,
|Calaveras) Progect Manager, | 209) 772-1343
Croville Park Headguarters, (918) 534-2408 200 713 662 642 725 Launching awailibie at several localons, Call for current S1atus, No might launching - ramps
[Butte) nat lighted,
Qmvilie Diversion Spillway, (916) 534.2335 223 Walk-in fishing from bank only. No boats,
Dam
[Butte]
Pardea 1209) T72-1472 hE8 472 478 473 540 Rucreation facilities are closed. Lake very low.
{Amadar]
Parris State Parks & Aoc.,1714) 657-7321 1590 1567 1566 1565 All facilities in operation. Boat rentals avanlable, 2560 new campsiles open neginnmg July 1.
(Riverside)
Pillsbury U.5.F.5., Soda Creek,(707) 743-1582 1800 1870 1863 1855 1810 1.5.F.5, and prvate campgrounds. Pemmanent ramps closed. A road has heen constructed
(Lake) 1.5.F.5, Mendocino, [707) 2752361 down 1o lake - can be used as boat ramp.
Pine Flat u.S, Camps of Enginesrs 954 ax0 B34 674 Tan 1.5.7.5, Sycamore #1 and #2 campgrounds have no watern Water leval falling but sill a tot of
|Frasna) 1204) 7B7-2589 lake surface. Ramps closed in late Julv.
Pirw United Water Conservation Dist., 1055 965 965 965 453 One boal ramp in Service. Fishing nomal, Camping normal, Some hmilations on water Skong.
1Wentural 1805} 525-4431 Boat rentals not presently avalable.
Prosser U.S.F.5., Truckee, 916) 587-3558 5741 hES4 65622 | 5622 Lake vifually dry, Lakeside campgrounds open only an holiday FProsaer e d:
iNevada) open all Summer,
Pyramid L.5.F.5,, (B05) 257.2790 2579 25786 2574 2569 | 2557 Boat rtamps OK. Some pionic facilities avalable. Day use only, Firs) come, first serve, Use
iLos Angeles) State Parks b Rec,,{BD5) 967-3494 limited 10 parking facilities. Mo fee for use. Boat rental available,
Ralston Department of Fish & Game 7788 nol reguiated Day use only, Backpacking and hiking in this wildemess, Mo motor vetiicles allowed in
1E! Dorado) 1916) 544.6420; (316) G44-2348 wilderness area.
Rancho Seco Sacramento county Parks & Rec, 180 180 180 180 oK Relatively stable small lake. No power boats. Recreatan nomal.
ISacramenta) 1916) 366.2061
Rolling 1916) 273-6185 21 1988 2140 Recteation facilines closed.
iNevada)
Ruth .5, F Mad River Ranger 2654 2629 2620 2608 2625 Mewly installed Doal ramp «n operation. Campgrounds and all tacihities open.
(Trenuty) District., (707) 574-6233
Salt Springs PGAE, (209) 295.4211 3958 3781 3746 | 3734 | 3846 | Three camparounds avasiable about 3 mites from shore. Cary-in boats best Resarvoit too low
| Amador) Weekends and holidays tor large boats.
San Antonio (40E) 424-0866; (408) 377-4536 780 138 120 -3 ] 663 Boa ramps, hishing, camping and general park conditions normal. Expect nomal recroation
iMonterey) all year,
San Lorenzo Creek Alameda Co, FCAWCD 230 229 28 226 Hiking and riding trails, Mo boating - water low,
iDan Castro Res.) 1a15) HB1-G258
(Al pemesda) E.B.R.P.D., (415) 531-2300
San Luis Reservoir State Parks & Rec.,(209) B26-1196 543 469 381 62 Owermight facilities avariable a1 O 'Nell only. Swimming best ot O'Nesd Forebay beach dres.
& O°Neil Forebay Water sking best at 0'Nel,
(Merced)
Santa Margaritn Sun Luis Orspo Co. FCAWCD 1277 1274 127 Recreation nomal.
1San Luis Ospo)
Scoftts Flat Nevada 1.0., 1916) 273-6185 30Ts 3018 2996 2967 3030 Campgrounds, Good fishing. Boat ramp avimiatle for car top hoats.
INavada)
Shasta U.5.F.5., 1916} 248-5222 1067 896 gar 833 1004 Parable camps @t Jones Vailey, Brdge Bay, Hohiday Harbos, O Brien and Centimudi. Lakeshore
(Shasta) Visitor infa., (916] 243.2643 camping OK. Recording - (916) 246-5338.
Shasting Property Manager, (916) 938-2711 28085 2777 2768+ 2760 At mirimum pool by 1- 5 n 15, motel, a pool, go!l eourse and other
1Siskiyou) tacilities avaiable.
Shaver Lake So. Cal. Edison, Big Creek S3T0 5308 307 5305 RARO Hoat launching pessibie at your sk, Lake 15 about 25% tutt, Gradual drawdown now undeowdy .
|Fresna} |209) ®93-3260 Plenty of camping Space avaslable.
Silvarwood State Parks & Rec.,(714] 389-2781 3355 3337 3330 | 3326 | 3308 Boating availabla, Pienicking, camping and swimming OK. Boat rental available, Reservations
|San Bemarding) availatle through Ticketran,
Sly Creek Orowiile-Wyandotte 10 3531 3a15 3387 3334 Prmitive recreation area. No facihines.
[ Buttel 1916) 533-4578
Sly Park El Darado 1.0, (916) 622.4513 aan 3a02 3354 3389 Boat tamp not available. Fishing only hom hank. No waeemelated activitees allowed,
(E1 Dorado)
Spaulding U.5.F.5., 1916) 273-1311 5014 4973 4922 4938 | 43935 Car-top boats 0K, Ramp open. Z4 camp uni s aviailable: seven day fimit. Frost come, first
iNevada) PGAE, Grass Valley serve. $2.00 per night,
Spring Lake Park Sotummu Ca. W-Il‘n:‘r Agency 281 281 280 2748 272 Heaw recrestion use expected, Pionicking, swimming, sail boating. Mo power boats,
707) 527-22
Stampeda U.5.F.5., Truckee 5949 55T 5849 HEAE 5909 Temporary boat ramp closed, Shareline launching OK o car-top boats. Will he drawn down tor
{Siarra) 1916) 587-3558 tish kill. Camping facilities open,
Stwony Gorge U.5.B.R., (916) 934-TOGH 541 782 g2 TB2 B25 Mo boating or bady contact sporls AL ths sile ae allowed. Reservoirr closed for receeanon
(Glenn) except for walk-in fishing,
Success . Cormps of Enginesis 653 &0 586 HI0 %83 Boating recreation will be Limited s lake drops 0 about 50% ot last year's volume. Boat
iTulare) 1209} 784.0215 launching may be halted by August 15, Call and check condiions,
Tahoe Call Marina o1 Resart areas n 6229 5224 6223 | 6222 | 5223 Boal taunching available at most resorts. Channel deepening now underwiy iomost oreas.
IPracer) Yellow Pages
Terminous 10.5,0.F. Manager, (209} 597-2301 694 &30 REd 570 A6 Boat ramps avaslable 10 elevanon of 565 feet, Becreation expected to be tar uniil August.
ITutareh
Themmalite Forobay Calf, State Parks, 1976) 534.2336 225 223 213 223 220 No power hoats, Sail boats only, Day use facihities only.
iButte)
Thermalito Aftarbay Calif. Siate Parks, (916} 534-2335 136 126 126 126 123 Prawer boats OK. Doy use facilinies only.
[Burte} |
Tulloch Beardsiey Powerhouse 510 aARH 4RE ang 280 | walk-in fishing and carrysin boas. Traiter patk, boat rental, gas avadlable. Gall o rheck
| Tualumne) [208) 965-3212 current status of faciloties,
(S1anstaus) (209) B81.3335
Turlock Calf. State Parks, |209) B?4.2008 240 225 222 222 | Boat tiunching from sand bar when waters low. Campsite rossivations through Ticketon,
Dwens Resarvoir) T
1Stam slaus)
Unien Valley U.5.F.S., Fresh Pond 4870 4747 4749 | amig 4790 Long way 1o water from roads and camugrounds, Expect to close later part of summer. Walk=in
LEl Darada) 1916) 644.2348; 8-6 Daily fishing and car-top boats OK.
West Valley 1916) 233-3975 4767 4757 a73s | AT29 ox Nomal fishing avintable. Boat ramp s natural slope. Camping limited due o fresh water supp
(Modoc)

Whiskeytown N.P.5,, (916} 241-6584 1210 1208 1209 1165 | 1180 Mormal tecreation this summes unti| after Labor Day when raservoir will begin to draw down.
|Shastal Visitar Infa., 1916) 243-2643 Camping, oicnicking, beach and bost launchmng facilines available, Heawy use expected,
Wishaon uU.5,F.5., Dinkey Ck, (209}B41-3404 B550 6532 6517 | 6479 Lake near full but starting to drop slowly, Boat speed himit - 15 mph., Resort and campgrounds

(Fresno) PGRE, Fresng, (20%) 264-3806 J ppen. Unsurfaced boat ramp usable,

NOTE: THIS DATA IS PRELIMINARY AND SUBJECT TO CHANGE DEPENDING ON PRECIPITATION, RUNOFF, AND DOWNSTREAM REQUIREMENTS

'
1 1 foot

0.3048 metre



21. New uses for an ‘‘old"” product—Caltrans truck houling reclaimed water for landscope irrigation in
Marin County. On the right is a view of the El Dorade Hills golf course, which discontinued the use of
fresh water for its greenery and plans to use reclaimed water permanently.

good recreation is available at Whiskey-
town Reservoir near Redding, Thermalito
Forebay and Afterbay at Oroville,
0'Neill Forebay near San Luis at Los
Banos, Castaic Lagoon near Castaic, and
Lake Natoma near Folsom.

Among the larger natural lakes, Eagle
Lake, Clear Lake, and Lake Tahoe have
retained nearly all of their normal
recreational potential,

The extreme drought conditions this
year caused most Northern California
streams to drop below satisfactory
levels for whitewater boating unusually
early. (See Table 7.) By May 1, most
north coast streams were near typical
mid- or late June levels. The Klamath
River basin was near mid-July levels,
The Sacramento and Klamath Rivers are
likely to retain minimum satisfactory
flows this summer. Other major rivers
such as the Eel, Russian, upper Trinity,
and upper Swith were already too low
for boating by May 1, as were the small-
er Coastal and Central Valley streams.
The latter streams include the Shasta,
Scott, Mad, Mattole, Gualala, Garcia,

and Noyo Rivers, and Redwood Creek in
the North Coast, and the Cache, Cotton-
wood, Elder, and Grindstone Creeks in
the Central Valley.

In May, releases from Keswick Dam on the
Sacramento River averaged around 210 cu-
bic metres per second (7,400 cubig feet
per second) and ranged from 2§0 m>/s
(9,840 cfs) on May 1 to 180 m™ /s (6,500
cfs) by the end of the month. In Juge,
the flow from Keswick averaged 260 m™/s
(9,309 cfs), while the range was from
180 m” /s (6,500 cfs) to 300 m~/s (11,000
cfs) on June 30. On July 1, the re-
leases from Keswick were about 320 m™/s
(11,590 cfs). Releases remained above
250 m™ /s (9,000 cfs) through the first
part of August and then began an expected
gradual decrease to about 85 m™/s (3,000
cfs) by October 1. These releases will
provide satisfactory flows for canoeing
and kayaking all summer. Power boating
will become very.,difficult when flows
drop below 198 m~/s (7,000 cfs) sometime
in August. Boaters should remember that
there are major diversions from the
river at Redding, Red Bluff, and near
Kamilton City, so the flows in the river
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TABLE 7
River Flow and Boating Conditions
i Summer 1977

Recorded or estimated river flows and boating conditions for major California streams. Current reservoir inflows and releases, and current river
flows are availabie on o telephone recording, (916) 322-3327, prepared daily (Monday - Friday) by DWR. For additional river information, call
DWR (916) 445-3555.

Eor information on whitewater classes available in your areg, call DNOD (916) 445-2427.

wn & &
| ; = DESIRABLE EST. | EST. EST.
| STREAM | COUNTY REACH = s = FLOW & MAY | JUNE JuLy REMARKS ABOUT BOATING SEASON
1 A = (crs1 ¥/ FLOWS | FLOWS | FLOWS
i s Z [ E| 2| mn  max | (cFs) | (CFs) (CF3}
3 Amencan, No. Fark | Plocer Colfax to Ponderosa Weir 9 . 200 65 Already much fee low for boaring.
Amencan; Sa. Fark El Darade Chili Bar ta Folsem Loke 19 - 500 &90 100 20 Generally unsatisfactary, infermittent Hows up to
1700 efs available on short notice.
! : American; lower Main| Sacramenta Nimbus Dam te Sacromento River 23 . 850 500* 1100° 800° | Marginally satisfoctary boating flows.
bk Cache Creek 1.1 Yolo Bear Creek ta Rumsey 8| e 350 <10 <10 10< | Too low all seasen.
Cache Creek ' Yele Rumsey te Guindo 7 L] 350 10 <10 10 | Too low all season.
Carton R E. Fork Alpine Markl=eviile to nr. Gardnerville 18 - 400 3000 200 250 50 Tos low all season.
Eel River Main 1.| Mendacina Scort Dam to Van Arsdole Dam 7 . 300 kvl in 50* | Too low all seasen.
Eel River; 2.| Mendaeing, Trinity,| Dos Rios ta South Fork 78 . 1000 300 50 30 Too low all seasen.
Humboldt ¢
Eel River; 3. Humbaldt Seuth Fork ta Rie Dell 22 . 2200 480 100 80 | Too lew all season.
Eel River; MiddleFork] Mendocing Erl River R.5. to Dos Rios a0 L] 750 15 in 20 Too low all season.
Eel River; South Fork | Mendoeine, Leggett to Main Eel G4 . - 500 50 50 50 Too low all season.
Humbeldr
Feather River;Main eu::, Sutrer, Thermalita re Sacramento River 44 - 1000 950* 1000 1600% | Satisfactory for small crafr.
u
Kem River: 1.| Kem vieinity Kermville L] 275 95 160 180 Marginal all season.
Kem River, 2.| Kem Miracle Hot Sp. to Democrat Springs 14| » 450 260° 400° 500
Kings River, 1.| Fresno above Pine Flar Dam 10 - 500 1840" 1700" 400* Good booting May and June, marginal July.
Kings River; 2.| Fresna Alta Weir e Reedley 7 L] 800 150 2000 1500 Satisfactory for small craft since June 1,
K lamath River; 1.] Siskiyou iron Gate Dam to Seiad Valley 56 - 1300 1000 738 710 Mirimal sansfactory fli ws oll season.
K lamath River; 2.| Siskiyou Seiod Yolley to Salmen River 1] L] 1600 1970 oo 1100 Minimal flows all season for paddle craft.
Klamath River; 3.| Humbaldr Salmon River to Weitchpec 22 - 2100 2900 1400 1400 Minimal flows all season for paddle crafr.
Klamath River; 4, | Humboldt Weitchpee te Klamath Glen k) 3 3500 5600 2000 2000 Minimal flows all season for il baanng.
Mad River Trinity, Ryth Reservoir ta Blue Laoke 8 - 400 [ 1 25* | Much too low all seasen.
Hurhboldt z
Merced River Mariposs Briceburg to Leke McClure . 500 o0 200 130 Good boating in May; teo low 1n June and July.
Mokelumne River; 1. Amodaor, Electra ta Rt 49 3 . (250) 250 70 50 Marginal for canceing 1n May; too low since then.
Calavesos
Mokelumne River; 2.| San Joaguin Camanche Dom o Ledi - 150 190" 300" 00 Satisfactary for canoeing all seaszon.
Owens River Inyo Bishop ta Aberdeen 75 L] 200 157 206" 230" | Satisfactory for ceneeing.
Redwood Creek; 1. | Humboldt Rt. 299 te Lack: Creek 16 - 00 a0 20 50 Much too low all season,
Redwood Creek; 2. | Humbaldt Lacks Creek te Brick 25 - 650 400 50 0 Marginal for conoes in May; too low rest of seoseon,
Russian River i.| Mendacing, Ukiah to Ast 34 . 500 70 80* 80° | Too low o}l seasan.
Senoma
Ryssion River; 2. | Sonoma Ast to Mirabel Pork 35 - 700 <100* 70° 70 Too low all seasen.
Russion River; 3. | Senoma Mirabel Park te Austin Creek 15 . 1000 30 50° 50* | Too low all seasen.
Sacramento River; 1.| Siskiyou, Shaste Box Canyen Dam 1o Loke Shasta 36 - 300 600 150 100" 100* | Too lew oll seeson
Sgcramento River, 2. | Shasta, Tehama Keswick Dam ta Red Bluff L . 5000 15000 7400° 9400* | 10000% | Sustable for all types of baating.
Sactaments River, 3.| Tehoma, Glenn Red Bluff to Celusa 107 . 5000 15000 7500 8500 7000* | Suiteble for oll types af boating.
Butte, Colusa
Salmen River Siskiyou Forks of Salmon ta Klamath River 194 | o 500 850 00 150 | Minimum boating flows in May.
Seott River Siskiyou Efna to Klamath River 40 - - 700 121 oo 90 Too low all seasan.
Shasta River Siskiyou 4 mi, N, of Yreko ta Klamath River 7 - 400 0" 10° 1m0 Too low far all bosting; all seasen.
Smith River, Mo Del Norte Seuth Fark to U. 5. 101 12 . 500 1500 500 300 Mimimaol far first half of summer,
Smith River; Middle Fk. | Del Norte Patrick Creek o Gasguet -1 . 350 300 100 50 Tee lew oll seasen,
Smith River; MNorth Fk, | Del Norte ""Majar Moore's" to Gasquet 13 - 500 00 100 50 Teo low oll season.
Smith River; Scuth Fk. | Del Merte Goose Creek ta Smith River 13 L] 650 750 150 70 Too low for oll boeting; oll seasen.
Stanislous River 1.} Cal averas, Camp 9 to Rt 49 13 - 450 4000 650" 450* 350 Suitable fer poddle craft in May.
Tuslumne
Stanislous River 2. | Stanislous Knights Farry ta Coswell 5. P. . 250 20 0 10° | Toeo low all seasen,
Trnity River; Main 1, | Tanity Lewiston to Junction City 30| e 550 400 150 150 | Margine! for poddle eraft
Trinity River; 2| Trinity Junction City ta Cedar Flat ] - 1000 200 180 Marginal for paddie crafr.
Trinity River; 3| Trinity Hawkins Bar fo South Fork 8 - 1350 500 300 250 Tao low all seasan.
Trnity River; 4. | Humbeldr South Fork ta Weitchpee N - 1600 1200 400 350 Marginal flows all season.
Trnity River; South Fk. Trinety Underwaad Creek ta Trinity River 0 - 550 350 200 150 Too low al! seasan,
Trckee River Placer, Mevada Tahae City 1o Boea 25 . . 250 00 200 150* | Margine! for rafting.
Tuclumne River 1. | Tuolumne Lunsden Branch ta Wards Ferry 18 L] 800 4000 175" 1300° - Too low all season.
Tuolumne Rivar 2, | Stanislaus LaGrange ta Waterford 20 L] 20 1000 3 3 3 Taa low all segson.
Tuolumne River 3. | Sranislous Warertord te San Joaguin River .S L] 100 40° ~A0" - Margina! for ceneeing.
Van Duzen Humboldr Bridgeville to Carlotia 22 . 500 00 40 e Tao low oli seeson.
Yubg River, Merth Fk. [MNevado Goadyear Bar 1o Rt 45 7 - 300 450 plili} 90 Tes low all season.
Main Yuba Ry, 20 to Maryswville 14 " 200 380" s00 400" | Marginally suitable for peddle erafr,

Subj=ct to variotian due to upstreom reservair operations,
1/
- Srations fer which doily date are ovailable. Other streams do not have daily data avoilable for this repert,

a/
= The reported "desirable flow'” for Whitewater streams are considered satisfactary for the average kaysker, conoes weould require about 50-80% of these flaws, rafts woul d require about 150.200% of these flows:

On flatwater streams, all craft require similar Flows.,

Y ek = OBANT eme.

The use of the following guide books has been mast helpful: ""West Coast River Touring”" by Dick Schwind, 1974; "'Sterra Whitewater by Charlie Martin, 1974: and **Canasing Waters of Califamia’’ by Ann Dwyer

RIVER FLOWS AFFECT SAFETY
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duced river flows early in the season

cut short the whitewater boating activ-—
ities on many streams, and in mest other
streams dropped below minimum necessary
flows by mid-May. No river running is
expected on the Tuclumne this season.

On the Stanislaus, rumnning ended about
mid-May as was the case with the Merced.
Cn the Kings, rafting can bg accommodated
down to flows of about 20 m™/s 5?00 cfs),
and in late April flowe of 50 m™/s (1,000

22. A common sight—-Beached mooring facilities shown

at Brown's Ravine in Folsem Loke. The temporarily
relocated marina is at the left background. The photo
was taken in July 1977.

below these points are substantially
less than the Keswick release., Stream-
flow information for various locations
is published in local newspapers and
given in leccal TV and radio newscasts.

Releases from Iron Gate Dam on the upg
per Klamath River averaged about 28 m™/s
(1,000 cfs) through May with the day to
day variance in flows. 1In June, thg re-
leases from Iron Gate averaged 21 m /s
(740 cfs), except for a few days around
mid-month when heagy rains resulted in
releases near 25 m /s (90Q cfs). The
flow on August 1 was 20 m~/s (710 cfs).
Depending upon the elevation cf Klamath
Lake, which is upstream from the dam,
flows are expected to remain at a 20
m”/s (710 cfs) minimum until October.
ThisBShould result in a flow of about

42 m’/s (1,500 cfs) at Orleans, which
should provide minimum satisfactory con-

ditions for rafting, canceing, and kayak-

ing. Power boating will be very diffi-
cult or impossible in some reaches of
the Klamath.

Flows in the Smith River below its
south fork, the Trinity River below its
south fork, and the Salmorn River below
the fork are too low for good rafting.

In the central part of the State, re-

cfs) were being registered at Pine Flat,
Commercial rafting on the Kerm, ordiz
pnarily requiring flows of 11 to l4 m /s
(400-500 cfs) gbtove Isazbella Reservoir
and 17 to 20 m~/s (600-700 cfs) below
Isabella, was discontinued early as
flows in late April wege less than 11
mo/s (400 cfs) and 8 m”/s (300 cfs)
above and below Isabella, respectively.
Hovever, encugh water for kayaking was
still available.

Most Nationzl Forest recreation areas
in Northern California are open for use
this summer, but there could be some
problems due to low water supplies and
extreme fire hazard. The fire season
started earlier than usual due to the
extremely dry conditions.

23. Loke recreation suffered as lake levels dropped to

record lows. Typical is the Loafer Creek camp ground
and marina area ot Loke Oroville. Mony marinas
incurred finoncial losses as patronage dropped and
operational costs spiraled.
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Some campground water supplies may go
dry in late summer, while cthers will
have water reductions of 25-50 percent.
In some cases, portable toilets will re-
place flush toilets so campgrounds with-
out water can be used.

The fire danger will depend on the rest
of this summer's weather and the success
of a summer cloud seeding program under-
taken by the State. In early August, a
series of lightning storms started sev-
eral major fires, mostly in remote areas.
Should conditions worsen, fire permits
could be suspended and camping restrict-
ed to designated campgrounds, or por-
tions of the forests could be closed to
use. Fire closures are not likely at
the higher elevations, but streams are
very low and backpackers should carry
water and purification tablets. Horse-
packers are operating as usual and were
able to get into the backcountry two to
four weeks earlier than usual.

The outlook for specific forests:

Six Rivers National Forest - All facil-
ities and areas are expected to remain
open. Recreation use so far is higher
than normal. A few campgrounds may have
water supply problems later. There may
be fire restrictions or forest closures
later this summer, if the fire hazard is
extreme. Mapy small intermittent streams
are already dry.

Klamath National Forest - All facilities
and areas are open. Fire hazard has
been extreme with a major fire in the
Forks of the Salmon area. Some closures
may be necessary later.

Modoc National Forest - All areas.and
facilities are expected to remain open,
but the fire hazard is exemplified by
the occurrence of several major fires
in early August. The backcountry is
arid and vegetation is not dense, so
closure should not be required. Back-
packers should take plenty of water.
Medicine Lake is in good shape.
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Shasta-Trinity National Forest - Only

about two-thirds of the campgrounds in
the forest were cpened this summer due
to the expected low use, especially at
Shasta and Trinity Lakes. Some camp-
sround water supplies may go dry later
this summer and the fire danger is
likely to be extreme. Expect some fire
restrictions and closures later in the
sunmer.

The Shasta-Trinity Forest again has a
dial-a-number service to provide recre-
ationists with boating and campground
information this summér (916-246-5338).

Mendocino National Forest - Campgrounds
and other areas will remain open this
summer, but fire danger will be extreme.
Some closures are likely. Backcountry
lakes and streams are very low; back-
packers should carry water.

Lassen National Forest - All campgrounds
are expected to remain open. Water sup-
plies are adequate so far. Lakes and
streams in the backcountry are low. Some
closures are possible if the fire danger
gets extreme.

Lassen National Park - Campgrounds, day
use areas, and btackcountry areas were
opened as usual. Water supply and fire
danger conditions are not expected to
cause the park to be closed to the
public. Some areas were closed tempo-
rarly because of bubonic plague.

Sierra National Forest - There are no
plans to close the forest and pack
train activity is expected to continue
throughout the summer and early fall.
A1l of the country above the 1 80C-metre
(6,000-fcot) elevation remains open.

Fish and Wildlife

The impact created by the drought on
fish and wildlife ranges from none to
severe. Problems south of the Teha-
chapis and in the desert are relatively
minor. The situation in the rest of the



State is moderate to severe, This is of
major concern to the Department of Fish
and Game (DFG), which is now proceeding
with efforts to aid fish and wildlife
adversely affected by drought.

Anadromous fish species have been par-
ticularly victimized by the reduced

flows and increased temperatures in
rivers resulting from the drought.
Coastal populations, especially steel-
head and silver salmon, will be contin~
ually affected during 1977. Rainfall
occurring in May and June of this year
eased the situation somewhat for down-
Stream migrants in the Northcoast Rivers,
However, it is expected that early fall-
run king salmon — particularly in the
Sacramento, Feather, Klamath, and Trinity
Rivers —— will face adverse water temper-
atures. Spawning success will be poor
for fish which Spawn prior to November 1.
Subsequent to November i 5 spawning con-~
ditions are expected to be at least mar-
ginally adequate in zll streams except
the Feather, Stanislaus, and American
Rivers,

During the 1976 fall-run, ccol water
from Trinity Dam was mixed with warmer
water from Shasta Reservoir to control
the temperature of the Sacramento River,
This year, however, sterage in the
~Trinity Reservoir will be too low to pro-
vide the amount of water necessary to
cool the discharge from Shasta. Water
temperatures suitable for egg incubation
are around 13°-14° C (56°-58° F). Tem-
peratures of the outflow at Shasta Reser-
voir could reach as high as 20°-21° C
(68°-70° F). Under such conditions,
salmon eggs could not survive.

Spring spawning conditions were adequate
for striped bass, but spawning occurred
earlier and further downstream than °
normal, Young-of-the~year survival
through July 1977 may improve over that
during the last several years because

of reduced Sacramento-San Joaquin Delta
exports.

Low April through June flows impaired

o

24, Caosualties of the drought. These fish were victims
of low streamflow, as their usual pools dried up by
early summer. This photo of carcasses in Stony Creek
near Orland was taken in July 1977.

shad spawning migrations and fisheries
in the American, Yuba, and Lower Feather
Rivers. Most shad spawning occurred in
the Sacramento River below Red Bluff and
should be adequate, However, evidence
indicates that reduced spring and summer
flows will result in a reduced survival
rate of juvenile figh,

Trout and other game fish in the middle
and low elevations have also been ad-
versely affected by the drought. Inter-
mittent flows have become common this
summer in the smaller streams and some
will dry up completely. FEspecially hard-
hit are these fish in streams draining
the foothills of both the east and the
west slopes of the Coast Range,

Due to the lack of run—off reaching
Streams and reservoirs, only a limited
amount of nutrients are finding their
way into the game fish food chain. One
result is that the DFG's Trophy Trout
Program has been damaged, apparently
because the nutrient deficient waters
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have prevented or reduced threadfin

shad production. In the absence of

this necessary dietary item, plants of
trout have not yielded the usual returns
of trophy-sized fish. In warm water
reserveoirs the sparse nutrient content
has reduced the production of zooplank-
ton, utilized as food by young sunfish.

Fish populations in cold water reser-
voirs are being seriously affected this
summer. Many reservoirs have, or will
become, quite low, making angler and
planting access difficult. A few reser-
voirs will lose all of their water and,
therefore, the trout and angling which
they supported.

Drought damage to fish populations in
warm water reservoirs has been of con-
siderable magnitude, but it is hoped
that the damage is only temporary. Some
reserveir fisheries will be lost in in-
stances where loss of water is complete
or where the high temperatures and low
dissolved oxygen in residual pools cause
fish die offs.

In most remaining warm water reservoirs,
the natural reproduction and recruitment
of warm water species will be limited or
nonexistent. For example, in drought
impacted reservoirs, the habitat suit-
able for largemouth and smallmouth bass
spawning and egg incubation is greatly
reduced. Therefore, not only will the
occurrence of these activities be cur-
tailed, but they will generally lack
suitable cover and substrate type to be
very successful,

Native non-game fish populations in the
smaller lower and middle elevations are
exposed to the same types of drought im-
pacts as were described for the gamefish
in those locations. Lake populations of
non-~game fish should be less susceptible
to drought conditions with the exception
of stream spawners like the Clear Lake
hitch.

It is difficult to assess the drought's
impact on amphibians and reptiles.
Since the southwest desert area has re-
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ceived near normal amounts of precipita-
tion, the large amphibian and reptile
pcpulations in that area have not yet
been adversely affected. The situation
in the north is more complex. Where the
life cycles of reptile and amphibian
species are dependent upon an abundant
water supply, e.g. salamander, the
drought will have a negative effect on
populations. Other, not so water-
dependent, varieties will be less af-
fected. An overall negative impact on
reptiles and amphibians can be expected,
but the degree and duration zre unknown.

The drought continues to have a deleter-
ious effect on the nesting and migratory
habitat of waterfowl. Due to the lack
of precipitation, much fresh water marsh
habitat has dried up, forcing more and
more birds to concentrate on less avail-
able -area, Under such crowded condi-
tions, the outbreak of disease among the
birds is a serious threat.

In the Sacramento Delta—Suisun Marsh
Area, food supplies for wintering water-
fowl are expected to be critically short
this season, Waterfowl usually feeding
in this area will be forced to turn to
other sources. Farmers stand to lose .
crops to depredation by the birds, Some |
population loss due to poor feeding con-
ditions is also expected, The DFG is
preparing to institute out—-of-the-sack
feeding in order to keep birds on state
and federal areas, should it be
necessary.

Big game and other forest wildlife will
also be subjected to negative impacts
by the drought. Lack of moisture in
the forests and rangelands has substan-
tially lowered the quantity and quality
of available forage. As the quality of
forage goes down so does the nutritional
plane of wildlife. This results in a :
decreased production and survival rate
of the animals.

Smaller springs and waterholes have
dried up, forcing the animals to concen
trate near permanent water sources and
to overuse the associated riparian vege
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. gered birds varies.
| dryness of northeast California lakes

" will reduce food supplies for the bald
| eagles and ospreys in that area.

tation. The concentration of wildlife
is likely to increase the potential for
the spread of disease. The entire situ-
ation is compounded where livestock also
concentrates in areas used by game spec-
ies, Since ranchers' livestock are
faced with the same type of reduced food
conditions as the wildlife, it is prob-

. able that livestock and wildlife will

te competing for forage in some areas.

As patural forage dwindles, many species
will resort to man-made feed conditicns.

" Ranchers expect a fair amcunt of crop

depredatiocn by elk, deer, and antelope.
Bear depredation in campgrounds and gar—
bage dumps is alsc expected to increase.

Muskrats, racoons, and opposun suffered
losses last year when many miles of ir-
rigation ditches were drained or not
filled. This year even more miles of
habitat are being affected. Depreda-
tion, especially by beavers, will ipn-
crease as water levels in ditches
centinue to drop.

0f special interest is the effect of

. the drought on rare and endangered spe-

cies. The most severely impacted will

. be some fish, amphibians and reptiles,
¢ It is possible that their already pre-

carious existence, a condition caused
by man, will not be able tc withstand
the additional stress of the drought.

| One excepticn to this grim picture is

the blunt nosed leopard lizard. If the
drought reduces the rate at which the

| remaining wildlands of the San Joaquin

o "under the plow", state and federal
g P

" biclogists will have additicnal time to

protect a habitat essential to the sur-

' vival of this species.

 No major problems are foreseen for en-

dangered mammals; however, some short-
term changes may occur.

The drcught impact on rare and endan-

The low water and

How=
ever, loss of wildlife and other mammals

in the condor range could benefit the
condor by increasing the food supply.

During the remainder of 1977, there
will be increased demands for water
appropriations from all users, together
with requests for relaxation of minimum
flow standards., If approved, the lower
flows will result in additional negative
impacts to fish end wildlife,

When flow conditions are below normal,
the total dissolved solids (TDS) carried
by the stream increases, with the poten-
tial for a water quality problem. The
effects on fish and wildlife may vary,
but when the TDS exceeds established
tolerances set by the Basin Plans, the
effects are certain to be deleterious,
An example of such a problem is in
Spring Creek, a tributary of the
Sacramento River north of Redding, A
pertion of the drainage intc Spring
Creek is from an old copper mine. The
copper content and, therefore, the acid-
ity of this water is very high., 1In a
normal year, water released from Shasta
Dam has been sufficient to dilute the
acidic water from Spring Creek to toler-
able levels. This fall, however, water
flow from Shasta Dam may not be great
encugh to dilute the Spring Creek drain-
age. Unless adequate dilution water is
released, the fall-run salmon could be
wiped out by the flows.

Dewatering of streams not only affects
the local aquatic resources but also
damages the riparian vegetation. Al-
though the damage will not be permanent,
the length of time required for full re-
covery will depend upon the duration of
the water shortage, Some adverse impacts
on vegetation will remain for several
growing seasons after the drought
subsides.

The situation in the Suisun Marsh is of
great concern to the DFG. The lowered
flow from the Sacramento River will be
unable to prevent saltwater intrusion
into the Sacramento Delta and Suisun
Marsh. Higher salinity of the water
will result in damage to the vegetation
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in the area as well as the local wild-
life. Specifically, the alkali bulrush
production in the Marsh in 1277 is ex-
pected to be 50 percent or less than
that of a normal year. Since the seeds
of this plant are a major source of fcod
for wintering waterfowl, problems in
feeding the birds this winter are immi-
nent. One year of normal rainfall will
not be able to amend the situation; it
will take several years to successfully
flush the salt from the soil in the
Suisun Marsh and Sacramento Delta.
Until that time, waterfowl populations
will continue to be adversely affected.

Another water quality problem which may
arise as a result of the drought in-
volves treated municipal waste water. A
decrease in the flow through treatment
plants could result in a higher toxicity
of waste discharges. Public health con-
cerns digtate heavy chlorination of
waste water effluents. Unless effective
dechlorination techniques are employed,
aquatic organisms in the receiving
waters may suffer.

Energy

Californians were fortunate that surface

i

Commission)
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25. Cherry Loke, a source of hydroelectric energy for San Francisco, as it ap
low level shows the effect of two years of drought. (photo courtesy of San Francisco Public Utilities

reservoirs were reasonably full at the
beginning of the drought last year.
Power utilities elected to continue us-
ing their reservoirs to generate power
in 197€, creating reservoir levels much
lower than normal. With the added draw-
down and the recerd low stream runcff as
a result of the continuation of the
drought this year, reserveoirs are at an
extremely low level,

Reserveir storage in California during
1976 was sufficient to generate zbout
half the normal amount of hydroelectric
energy. This will not be the case in
1977. As the water level in the reser-
voir drops, the energy generated per
unit of water is reduced. For example,
at the beginning of 1976, an acre-foot
of water released from Lake Oroville
generated about 550 kilowatt hours (Kwh)
of electrical energy, while at end of
1276, an acre-foot of water generated
about 460 Kwh of electrical energy.

In an average year, hydroelectric output
is about 32.6 billion Kwh or about 20

percent of the State's total electrical
generating capacity. Hydroelectric gen-

eration during 1977 is expected to be 63
percent below average, falling short by

peared in February 1977, The



I available in California,
§ will also be reduced in 1977,
{ droelectric energy imported from the

P Pacific Northwest is expected to be about
B 4 billion Kwh.

' In addition to the shortage of hydro-

| electric energy, the decrease in surface
§ water available for irrigation has pre-

26. The water turbines are slowing down. Typical of hydroelectric facilities throughout the Sierra, Salt

Springs Reservoir on the Pacific Gas and Electric Company system contained only 6.7 cubic hecto-
metres (5,400 ccre-feet) of its 172 cubic-hectometre (139,400-acre-foot) capacity when this photo was

taken on April 15, 1977.

about 20 billion Kwh. This means that
about 7 percent of California's electri-
cal energy in 1977 will come from hydro
facilities, with the remaining 13 per-
cent of the total generating output
shifted to other sources, Replacement
of the 20 billion Kwh of hydroelectric
energy with fossil fuel powered steam
generation would require 33 million bar-
rels of oil at a cost of about $500

& million,

In 1976, the effects of the drought on

i'lwﬁroelectric generation were reduced by
I purchasing over 12.5 billion Kwh of firm
;;_and surplus energy from the Pacific

I Northwest,
i Pacific Northwest has been below normal,

Because precipitation in the

b surplus hydroelectric energy will not be
Firm deliveries
Total hy-

cipitated an increase in the amount of
agricultural pumping, This year an ad-
ditional (in excess of normal) 4 200
hectometres (3,400,000 acre-feet) is ex-
pected to be withdrawn from ground water
basins. This will use about 1 billion
Kwh of energy at a power cost of over
$25,000,000. Costs are expected to con-
tinue rising because of the additional
Power necessary for raising water from
lower levels.

Because Northern California ordinarily
relies on hydroelectric pover for one-
third of its eénergy requirements, the
Pacific Gas and Electric service area is
more affected by the drought than other
areas. PG&E expects to purchase addi-
tional power from San Diego Gas and
Electric, the Los Angeles Department

of Water and Power's Scattergood Plant,
Southern California Edison, Nevada Power
Company, and Arizona's Salt River Proj-
ect. Southern California utilities
should not be affected by the drought as
they rely chiefly on fossil fuel gener-
ation. Assuming no unforeseen events,
such as unplanned outages of generation
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or upusually hotter summer weather, PG&E
expects to meet all the electricity re-
quirements of its customers. The likeli-
heod of planned outages this summer is
doubtful, but utilities will be operat-
ing at a reduced margin above peak
demand.

In order to avoid a delay in action,
should an energy shortage occur because
of the drought, Assembly Bill No. 446
(Fazio) was approved by Governor Brown
on June 30, 1977. AB 446 gives the
Governor explicit authority to declare a
state of emergency due to a "sudden and
severe energy shortage'", Local autho-
rities are also given the power to de-
clare a "local emergency" due to an
energy shortfall. The measure is de-
signed to render the State capable of
taking the quick and decisive actions
which may be required to deal effec-
tively with an energy shortfall.

In addition to water conservation educa-
tion programs aimed at conserving ener-
gy, some utilities are initiating con-
servation programs in order to reduce
peak demand loads. At the request of
the California Public Utilities Commis-—
sion, PG&E lowered the upper voltage

limit by 3 percent to its commercial
and residential customers. Previously,
voltages ranged from a low of 114 volts
to a high of 126 volts, and with the

3 percent reduction, the range is now
114-122 volts. The reduction in voltage
has no effect on normal household use.

The Sacramentc Municipal Utilities Dis-
trict (SMUD) is experimenting with a
load management program aimed at reduc-
ing summer peak-time demand loads by
turning off selected residential air-
conditioning units in the Sacramento
area,

SMUD has installed remote-controlled
switches on the air-conditioner compres-
sors in 300 volunteer homes. SMUD can
then turn off some or all of these air-
conditioners for a period of five to
nine minutes. The purpose of the load
management experiment is to study the
effects of the program, consumer accept-
ance, and to note what changes in life-
style are present.

If the initial program is successful,
SMUD would like to equip about 140,000
homes, The net effect of the precgram
would be that of a "negative generator"
in which SMUD plans to conserve about

27. A borate bomber is caught in an oft-repeated scene as California's tinder-dry forests entered the 1977
fire season. After two years of drought, the fire potential is extremely high.
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two years' peak generating capacity.

Forests and Wildlands

Lack of rain has caused a severe mois—
ture stress in brush and timber areas

in California, The two major impacts
have been the increased wildland fire
potential and an increased loss of trees
to insects and disease,

Large fire fuels, such as logs, snags,
large tree limbs and stumps, usually
buried in snow and wet during the winter
months, were exposed and dry this past
winter. When large fuels do not re-
ceive adequate moisture to reduce their
burning potential, they contribute to
the overall devastating effects of fires
by causing them to grow larger, to burn
hotter and faster, and to be more dif-
icult to control.

In addition to a more volatile fuel sup-
ply this summer, fire fighters will be
hindered by the lack of water supply for
combating the fires. Water from tradi-

tional sources such as lakes, ponds,
rivers, and streams may be nonexistent
or difficult to gain access to in many
areas. As a result fire fighting tech-
niques have had to be modified somewhat
this year. Wildland fire fighters have
intensified training and use of "dry"
fire fighting methods (handlines —- bull-
dozers). They have also had to haul
water into critical areas and provide
portable pumps to isolated water sources
which are not easily accessible.

The following table shows comparative
figures for California wildland fires
this year versus the predrought five-
yerr average (as of August 8), Until
tiie end of July, firefighters,
anticipating a bad fire season, were
able to keep the amount of acreage
burned down to 15 percent or less of
average. Starting August 1, 1977, how-
ever, a series of lightning storms
througiout the State started over 800
fires. During the next seven days,
roughly 104 000 hectares (256,000 acres)
burned,

WILDLAND FIRES AND HECTARES (ACRES) BURNED
AS OF AUGUST 8, 1977

1677

Number of Fires 7,058
Number of Hectares 114 000
(Acres) Burned (281,000)

Fuel conditions remain extremely crit-
ical in most of the State. There is
still a grave potential for this year's
fire season to be even more destructive,

Tree mortality is a serious problem in
water-stressed areas. During this
drought year, great concern about tree
mortality has been warranted by two
ominous indicators. First, tree mortal-
ity appeared early this year, at least
four months ahead of usual in forested
zones below 1 500 metres (5,000 feet) in
elevation. It is occurring in both
individual large trees and in numerous
stands of young timber. Secondly,

S>-Year Average % Gain or Loss

9,609 ~27%
63 000 + 81%
(156,000)

.unusually warm weather increases the
number of bark beetles, a natural enemy
of trees. In the past two years, tem-
peratures have been, for the most part,
higher than usual.

The drought is expected to cause a large
number of trees of all species and at
all elevations to die. During the
drought of the early sixties, an esti-
mated 1 billion feet of timber was
killed. At this time the CDF is anti-
cipating the loss of 1.5 billion board
feet of lumber. The dead trees will add
to the already serious fuel accumulations
in wildlands.
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STEPS BEING TAKEN IN 1977

Although the 1977 water supply situation
is dismal and requires prudent manage-
ment to meet all essential needs, it is
being accommodated by a variety of
countermoves at all levels. Water re-
serves will be dangerously low, however,
at the end of the water year in

October 1977.

Disaster Relief (Federal)

Public Law 9518, effective April 11,
1977, provides for establishment of a
federal "water bank" to be administered
by the USBR. Those individuals or
agencies having water for sale can
receive payment from the "bank" in re-
turn for releasing water to the USBR.
Those needing water can buy from the
water bank. The law as written provides
that only USBR customers and Indian
Projects are eligible to purchase water
under water bank provisions. To date,
little use has been made of the new
law.

Public Law 9518 also appropriates
$15,000,000 for emergency construction
loans to assist nonfederally funded
projects in all the states. Most of
the California irrigation water supply
agencies are expected to be eligible.

The Department of Food and Agriculture
had suggested streamlined precedures to
expedite federal agricultural disaster
assistance for drought emergency. Pres-
sure exerted by the states upon the
federal administration has borne fruit
in the form of unraveling the red tape
associated with drought disaster emer-

. gency loans administered by the U. S.

ﬁ:Department of Agriculture. On April 12,

. 1977, the Secretary of Agriculture began

| a liberalized drought credit program
which will enable eligible farmers to
get emergency loans immediately, in
many cases, instead of having to wait
until actual losses can be calculated

| at the end of the season. The loans,

| at 5 pereent, are available from the

i

. Farmer's Home Administration.

On June 13, 1977, Secretary of
Commerce, Juanita M. Kreps, approved

an $11.8 million package for drought
relief programs in California. The
funds were the first to be approved
under the $175 million Community Emer-
gency Drought Relief Act that President
Carter signed into law May 23.

Marin Municipal Water District will
receive a $5,560,000 loan and a
$1,387,000 grant to help cover the cost
of the pipeline over the Richmond-San
Rafael Bridge and to purchase 12.5 mil-
lion cubic metres (3.4 billion gallons)
of water from the U. S. Bureau of
Reclamation.

The Placer County Water Agency will
receive an $85,000 loan and an $85,000
grant for pumps to draw water from the
American River where the water level
is below existing intakes.

A $2,306,000 loan and a $2,406,000
grant have been approved for the

El Dorado Irrigation District at
Placerville to provide additional water
for domestic and agricultural use and
to aid in fire protection in the

El Dorado National Forest. The program
includes distribution and storage
facilities at Jenkinson Lake and
financing the purchase of water from
PC&E.

On July 6, the Economic Development
Administration approved a $6 million
loan and a $1.5 million grant to the
East Bay Municipal Utilities District
(EBMUD) for meeting expenses resulting
from the drought. EBMUD is faced with
increasing its rates to pay for emer-
gency supply facilities and to maintain
the level of revenues necessary to
operate its water system.

The federal aid will cover the costs of
an emergency pumping plant at Middle
River in the Sacramento-San Joaquin
Delta, where lower quality Delta water
will be blended with higher quality
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water from Pardee Reservoir on the
Mokelumne River. The emergency facil-
ities also include extra purification
equipment and a new chlorination

Program Name

. L !
Administered by Farmer's Home Admlnlstratlon—/:

Emergency Loans

Frergency Livestock I.oans

Farm Operating Loans

Farm Ownership Loans

Soil and Water Loans

Irrigation and Drainage Loans

1/

=' An agency of the U. 8. Department of Agriculture.
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facility.

A listing of federal drought-related
assistance programs follows:

Description

Guaranteed/insured loans at 5 percent
interest to repair, restore, or replace
damaged or destroyed farm property and
to provide operating expenses, refinance
debts, and finance farming adjustments.

Guaranteed/insured loans at negotiated
interest rates for agricultural produc-
tion purposes essential to livestock
operations related to breeding, raising,
fattening, or marketing.

Guaranteed/insured loans (now at 8 per-
cent) to purchase animals, fish and
bees, and equipment, provide operating
expenses and for other miscellaneous
uses.

Guaranteed/insured loans at 5 percent
interest to enlarge, improve, and buy
family farms, refinance debts, provide
water and water facilities, soil treat-
ment and conservation, and other uses.

Guaranteed/insured loans at 5 percent
interest to level land, carry out basic
treatment practices; establish permanent
pastures and farm forests; improve irri-§
gation; develop water supplies for home §
use and livestock; purchase pumps, ]
sprinkler systems and other irrigation |
equipment; acquire water rights; restore
and repair ponds and tanks, ditches,

and canals for irrigation; dig ditches
and install tile to drain farmland; and}
other designated purposes.

Guaranteed/insured loans at 5 percent
interest for irrigation, drainage, or
other soil conservation measures.



Community Program Loans

Loans at 5 percent interest, grants at
50 percent of cost for community facil-
ities including those providing or
supporting overall community development
such as water supply, fire and rescue
services, transportation, traffic con-
trol, and community, social cultural,
health, and recreational benefits. On
May 23, $225 million was appropriated
to this program for drought-related
loans and grants to communities under
10,000 population.

Administered by Agricultural StaE}lization
and Conservation Service—

Emergency Conservation Measures
Program

Livestock Transportation Assistance
Program

Agricultural Comservation Program (ACP)

1/

Project grants (up to 80 percent of
cost) for emergency cost sharing
limited to new conservation problems
created by natural disasters which, if
not treated will impair or endanger the
land; materially affect the productive
capacity of the land; represent damage
which is unusual in character and,
except for wind erosion, is not the
kind which would recur frequently in
the same area; and would be so costly
to rehabilitate that Federal assistance
is or will be required. A total of
$1,090,000 was made available to parti-
cipants in Imperial, Riverside,

El Dorado, and Tehama Counties.

Project grants, limited to two-thirds

of the cost of transportation (up to

824 per head). In lieu of hay trans-
portation assistance or emergency
livestock feed assistance, this program
provides federal reimbursement for the
costs of transporting eligible livestock
to and from distant pastures where
forage is available.

Project CGrants (usually 50/50 cost
sharing and not more than 75 percent by
ACP) to stimulate and help farmers,
ranchers, and woodland owners to carry
out approved soil, water, woodland and
wildlife conservation practices. As
part of the White House "drought
package', an additional $100 million

An agency of the U. S. Department of Agriculture.
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Disaster Payments Program

Emergency Feed Program

Administered by Federal Crop

Federal Crop Insurance

1/

($11,500,000 allocated to California)
was appropriated to the 1977 program

for drought-related scil conservation
measures. Called the Drought and Flood
Conservation Program, it has proved
extremely popular with Californians,

who have submitted applications totaling
$29,000,000.

Disaster Payments/Direct Grants. The
Disaster Payments Program (composed of
the Upland Cotton Program, The Wheat
and Feed Grain Programs, and the Rice
Program) provides income protection for
farmers with crop allotments by making
disaster payments when eligible crops
suffer a natural disaster (prevented
plantings) and by making deficiency
payments when market prices average
less nationally than the target prices
(abnormally low yields).

Project grants (reimbursement for up to
10 pounds of grain or equivalent per
beef cow at 2 cents per pound not to
exceed 507 of actual cost) to livestock
owners with insufficient feed, suffering
loss of feed, requiring larger than
usual purchase of feed, and suffering
undue financial hardship in obtaining
feed through normal channels, 21l as a
result of the emergency.

1/

Insurance Corporation—

Insurance (provides guarantees on pro-
ductive costs up to 75 percent of
average crop yield in an area) to im-
prove economic stability of agriculture
through a system of crop insurance by
providing all-risk protection for indi-
vidual farmers to assure return of basic
operating dollars in the event drought,’
freezes, insects or other natural
hazards destroy the insured crop.

= An agency of the U. S. Department of Agriculture.
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Administered by the Forest Serviceé

Cooperative Forest Fire Control

Cooperative Forest Insect and Disease
Management

Rural Community Fire Protection Program

Formula Crants to provide permanent pro-
tection of nonfederal timberland, poten-
tial timberland, and certain non-forested
watershed lands from fire danger.

Project Grants (federal cost sharing

not to exceed expenditure by cooperators).
Assistance in the prevention, detection,
evaluation, and suppression of forest
insect and disease cutbreaks on state

and private lands.

Project Grants (up to 50 percent of the
amount spent) to protect lives and prop-
erty by providing technical, finmancial
and other assistance to state foresters
who, in turn, provide essistance in
training, organizing, and equipping
rural fire fighting forces.

1
Administered by Soil Conservation Service—f

Resource Development and Conservation

Conservation Technical Assistance

Watershed Protection and Flood
Prevention

1/

Project Grants; Advisory Service and
Counseling to provide assistance to
local units of government for devel-
oping & planning process through which
long and short range plans can be pre-
pared for the conservation, utilization,
and development of natural resources in
the area. Pased on the long-range plan,
financial and/or technical assistance
is available for planning and carrying
out measures for purposes such as flood
prevention, erosion, and sediment con-
trol, public water-based recreation and
fish and wildlife developments, agricul-
tural water management purposes, and
others.

Advisory Services and Counseling to plan
and carry out a national soil and water
conservation program, and to provide
leadership in conservation, development,
and productive use of the nation's soil,
water, and related resources.

Grants, Adviscry Services and Counseling
assistance in planning, designing, and
installing watershed works of improve-
ment; in sharing costs of flood preven-
tion, irrigation, drainage, sedimenta-
tion control, and public water-based

= An agency of the U. S. Department of Agriculture.
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fish and wildlife and recreation; and
in extending long-term credit to help
local interests with their share of the
costs.

Administered by Department of Interior

Emergency loans to meet unusual or
emergency conditions such as '"canal
bank failures, damages to transmission
lines; or other physical failures or
damages, as acts of God, or of the
public enemy, fires, flood, drought,
epidemics, strikes, or freight embargos,
or conditions interrupting water or
power services''. As part of the Vhite
House "drought package', an additional
$30 million was appropriated to this
fund bringing the FY 1977 total to

$30 milliocn.

Emergency Fund

Loans, Grantsg, and Deferments (1) to
establish a water bank tec assist water
users to purchase water from willing
sellers, including producers of lower
value annual crops, and to redistribute
such available water supplies for the
raintenance of higher value perennial
crops, crops to support foundation dairy
and beef cattle herds and cther breeding
stock; and other uses as appropriate;
(b) to augment water supplies in 1977

by permitting water user organizations
to undertake construction; develop
wells; build pipelines; pump water from
dead pool storage, rivers, streams and
drains; and other activities to allevi-
ate the impact of the drought; (c) to
conduct studies to identify cpportuni-
ties to augment, utilize, or conserve
water supplies and evaluate potential
facilities to mitigate the effect of a
recurrence of the current emergency and
make recommendations to the President
and the Congress; (d) to provide non-
reimbursable funds of state water
resources agencies for drought-related
projects; and (e) to aid the Fish and
Wildlife Service in its fish and wildlife}
mitigation measures. |

Drought Emergency Program
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Drought-Related Technical Assistance

Grazing Privileges

Several ongoing water resource develop-
ment and management programs which pro-
vide a basis for drought-related techni-
cal assistance. The area in which
assistance can be provided include:

(1) planning, design, and construction
cf facilities to supply water for irri-
gation and other purposes; (2) manage-
ment and operation of irrigation water
conveyance and distribution systems

and on-farm water management to maxi-
mize the productivity of limited water
supplies; and (3) atmospheric water
resources management, i.e., cloud-seeding
and other techniques to increase natural
precipitation where conditions are
favorable.

Use of property and facilities to allow
domestic livestock grazing on public
lands through permits and leases.

Administered by Economic Development Administrationzj

Community Emergency Drought Relief

Economic Adjustment Program

Public Works Impact Projects

2
2/ An agency of the Department of Commerce.

Loans (5 percent interest); grants (up
to 50 percent of cost) for the improve-
ment, expansion, or construction of
water supply systems; the purchase and
transportation of water to provide
immediate relief cf an existing drought
condition, and the promotion of water
conservation. Projects which reduce or
eliminate threats to public health or
safety will bte emphasized.

Project grants (25 percent matching
share, cash or in kind) to provide funds
to help State and local areas meet
special needs arising from actual or
threatened unemployment as a result of
economic dislocation. Funds may be used
for any of the following: public facil-
ities, public services, business ’
development, planning, rent supplements,
mortgage payment assistance, unemploy-
ment compensation, and other appropriate
purposes.

Project grants (80-10C percent grant
rate; local matchings share may be
vaived if governmental entity can
demonstrate exhaustion of its taxing
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arnd borrowing capacity). Construction
of public facilities to provide immedi-
ate jobs to the unemployed or under-
employed in designated project areas.
The local Public Works Act of 1977,
incorporating the "Packwood Amendment"
to an earlier authority, allows the
substitution of drought-related projects
for projects already approved.

Administered by Small Business Administration

Fmergency Drought Disaster Loans Guaranteed/insured loans; currently
6-5/8 percent interest, with 5 percent
to remedy the effects ¢f actual or
prospective substantial economic injury
resulting from the 1976-1977 drought
and for short-term projects to improve
water conservation projects or repair,
replace or improve affected water
supply facilities.

Physical Disaster Loans Direct loans and Guaranteed/Insured
Loans; interest formula based on cost
of money to SBA, up to 30 years for
repayment; to provide loans to restore
the victims of physical-type disasters
to pre-disaster condition; funds may be
used to repair or replace damaged or
destroyed realty, machinery, and equip-
ment, household and other personal
property; loans not available for
agricultural purposes.

Economic Injury Disaster Loans Direct Loans and Guaranteed/Insured
Loans; interest formula based on cost
of money to SBA, up to 30 years for
repayment; to assist business concerns
suffering economic injury in a desig-
nated disaster area; funds can be pro-
vided to pay current liabilities; work-
ing capital for a limited period can be
provided to continue the business in
operation until conditions return to
normal; no funds available for realty,
equipment repair, cor acquisition.

3/

Administered by Employment and Training Administration™

Unemployment Insurance — Grants to Project Grants to provide unemployment

States insurance coverage to eligible workers
through a cooperative federal-state

3/ A subdivision of the Department of Labor.
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Farm Workers

Comprehensive Employment and Training
Programs

Employment Services

program in which state unemployment
insurance tax collections are used to
pay benefits and federal unemployment
insurance tax collections are used to
cover the administrative costs of the
state programs as well as to reimburse
the states for one-half the amount paid
in benefits. Table II of the Emergency
Jobs and Unemployment Assistance Act of
1974 established a temporary federal
program of Special Unemployment Assist-
ance (SUA) for workers who are unem-
ployed during a period of aggravated
unemployment and who are not otherwise
eligible for unemployment compensation
under any other Federal or State law.

Project Grants. Farm worker families
may be offered services such as reloca-
tion assistance, occupational training,
education, health services, day care,
nutritional service, legal, job develop-
ment, placement, and other supportive
services.

Formula Grants; Project Grants.

Title VI of the Emergency Jobs and
Unemployment Assistance Act is directed
to providing temporary public service
employment for unemployed and under-
employed persons. Preferred considera-
tion is given to workers who have
exhausted all unemployment compensation
or are not eligible for it and workers
who have been without a job 15 weeks or
longer.

Advisory Services and Counseling to
place persons in employment by providing
services to individuals in need of
preparation and/or placement and to
employers seeking qualified individuals
to £ill job openings. Services pro-
vided to veterans, the disadvantaged,
youth, older workers, the handicapped,
rural residents and workers. In regard
to the latter, services include year
round recruitment and placement of
workers, assistance to farmers in meet-
ing critical labor needs, and recruitment
and transport of migratory farm workers.
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Civil Defense - Emergency Water Supply
Fquipment

Drought Emergency Loans (State)

In connection with the low-interest
(2-1/2 percent) Davis-Grunsky drought
emergency loan program made possible

by AB 3793 (Keene, 1976), eleven small
public agencies have been provided
loarns to undertake mitigative measures
in 1977. They are Lime Saddle CSD,
granted a $35,C00 loan on February 10,
1977, to dig a new well; Stinson Beach
Co. WD, loaned $45,000 on March 11,
1977, to furnish and install water
meters; Mariposa FPUD, loaned $40,300 on
March 17, 1977, to drill a new well;

El Dorado ID, $10C,000 on March 29,
1977, for transfer facilities;
Templeton CSD, $50,000 on April 5, 1977,
for a new well; Fall River Mills,
$55,000 on May 20, 1977, for a new
well; Orick CSD, $44,250 on June 7,
1977, a new well; Bolinas CPUD,
$100,000 on June 10, 1977, for a new
well; City of Williams, $75,000 on

June 22, 1977 for new wells; Vista ID,
$100,000 on June 24, 1977, for a new
well, and Denair CSD, $100,000 on
August 9, 1977, for pumping facilities
and a new well. Four other applications
were being reviewed as of August 1,
1977.

The 1976 legislation (AB 3793, Keene)
has been broadened and extended by

AB 395 (Gualco, 1977) signed on June 1,
1977. The 1977 legislation doubled the
loan amounts available (now up to
$200,000 per community), made larger
communities eligible (by changing maxi-
mum size criteria from 100,000 popula-
tion to 200,000), extended the period

of eligibility through 1978, and deleted
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Use of Property, Facilities, and Equip-
ment to restore temporarily water
supplies in communities suffering short-
ages from enemy attack or natural
disaster emergencies. Loan cf equip-
ment (including electric generators,
pipes, pumps, purifiers, storage tanks,
etc.) is usually on a 90-day basis but
may be extended if conditions warrant.
The government loans directly to the
states.

28, A vonishing pool. Stockton Creek Reservoir, once
the source of water for the town of Mariposa, has

become so lew that it will soon be unusable. The
town has drilled a number of wells, but their depen-
dability is in question ond water rationing is in
effect. Merced Sun-Star photo.

the $2,000,000 appropriative limit set
by 1976 law. AB 395 also provides that
public agencies in California can enter
into federal agreements for drought
relief without necessity of local
elections.

In late July, two bills, SB 720 and
SB 469, were in the State Assembly.
These bills would establish a state-
operated fund for low-interest loans
to agricultural water users. If
passed, drought stricken agricultural
users meeting certain criteria would
be eligible for funds with which to
finance development and operation of
water storage and delivery systems.
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The funds will be made available in the
form of 10-year loans at 2-1/2-3% in-
terest. This is the first action of
its kind to be considered by the State.

"Safe Drinking Water" Bond Act Loans

This Bond Act, passed by the electorate
in June 1977, provides for loans to
upgrade existing water systems. The
first loans were approved by the DWR

in June 1%77. Recipients are the
Crestline-Lake Arrowhead WA, $1,225,000
on June 2, 1977, for a treatment plant
and transmission facilities to consoli-
date several independent systems:

Pine Mountain Mutual WC (Mendocino
County), $25,006 on June 10, 1977, for
upgrading a treatment plant and trans-
mission facilities; La Habra Heights
Mutual WC, $1,500,000 on June 21, 1977,
for transmicssion facilities and a pump-
ing station; Quincy WC, $500,000C on

June 30, 1977, for water storage, treat-

ment, tranemission, and metering
facilities:; and Patterson City VUC,
§111,770 on June 30, 1977, to replace
0ld and leaking water mains and relo-
cating a trunk sewer threatening the

. water supply.

The Department of Health held a public
hearing on August ¢ in Berkeley to up-
date the list and add new applications
received since February.

To aid water storage districts experi-
encing cash flow probleme due to the
drought, SB 795 (effective June 30,
1977) temporarily modifies current

lirmitations on the issuance of interest-

bearing warrants. This allows the dis-
tricts to spread the cost of current
obligations over future years when
revenues will be derived from the sale
of normal water supplies.

Warrants issued prior to August 1, 1978,

will be subject to the following
limitations:

1. Maximum annual interest of 8%:

2. Maximum term of 10 years;

3. Maximum of $4 million to be sold
in any fiscal year (i.e., a total
of $8 million may be issued by
any water storage district under
the provisions of SB 795).

State Equipment Loans and Services

In a continuation of the program begun
in 1976, the Office of Emergency
Services (OES) is loaning to public
water agencies, on a shert-term emer-
gency basis, wmaterials and equipment
needed to provide continuity of service
during the drought emergency. Recipients

29. Emergency Lines—In o scene repeated in many
locations, a temporary pipeline carries emergency
supplies of water. This photo shows facilities
installed by the El Dorado Irrigation District to
serve the Monte Vista area. The rock wall is part of
an early ditch system serving the city of Folsom.
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and a description of services rendered follow:

Jurisdiction Area
Date of Agreement

Amador County

Pine Acres CSD,
June 30, 1976

Pioneer CSD,
July 15, 1976

City of Plymouth,
August 26, 1976

Calaveras County

Calaveras County
WD, June 8, 1977

El Dorado County

El Dorado County ID (EID),
July 27, 1976

EID, August 20, 1976

EID, March 11, 1977

EID, May 11, 1977

1/

2/ -

— 1 foot = 0.3048 metres.

3/ 1 inch = 25.4 millimetres.

Purpose of Loan

Two 100 GPMl/ pumps, one 100 GPM water

purification unit, two 1,500 gallon
water tanks to connect existing well
to a fourth well for 800 people.

One 1,;?0 GPM pump, 14,400 feetgj of
S-inch pipe, two 1,500 gallon water
tanks to provide water for domestic
and fire-fighting purposes for

1,600 people.

3,600 feet of 8-inch pipe, one 100 GPM
pump, one 30 Kw generator to add an
existing well to the water system for
650 people.

Three 15 Kw generators to pump domestic
water from White Pines Reservoir to
pipelines leading down-County for
1,600 families.

3,000 feet of 8-inch pipe, one

1,500 GPM pump, one 100 GPM pump to

pump and pipe water from existing
reservoirs to depleting tank for

3,000 people in Pleasant Valley, Diamond
Springs, El1 Dorado, Shingle Springs, and
Cameron Park.

One 30 Kw generator.

Two 100 GPM water purification units
to filter and purify water in mine
shafts, ponds, creeks, and other
sources, and then transfer it to main
water distribution system.

One 250 Kw generator to supply power
for the Sly Park emergency intertie or
the Bass Lake emergency intertie.

GPM - gallons per minute, 1 gallon equals 3.7854 litres
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Glenn County

Elk Creek CSD, August 26, 1976 One 100 GPM water purification unit to
purify water from receding levels of
Stony Gorge Dam for 2,000 persons.

Marin County

North Marin County WD and Marin MWD, 2,500 feet of 8-inch pipe, 14 couplings,

July 28, 1976 two 3,000 gallon water tanks to transfer
water from Lagunitas Creek and other
plentiful areas to scarce areas of
Bolinas, Inverness, Pt. Reyes Station,
and Stinson Beach.

North Marin Co. WD 35,518 feet of 8-inch pipe,
1,794 couplings.

Marin MWD One 1,500 GPM pump, 15,000 feet of
8-inch pipe, 936 couplings.

North Marin Co. WD, March 11, 1977 One 1,500 GPM pump, ten &-inch cou-
plings, two 8-inch gate valves to pump
water from Lagunitas Creek to reservoir
storage for controlled release to
subscribers later this year.

Marin Co. Emergency Services, Three 1,500 gallon rubber collapsible

f March 21, 1977 water storage tanks to provide a readily
: available source of quality water for
i Mariposa County domestic consumers.
Mariposa Co. Emergency Services, 3,000 feet of 8-inch pipe, four &-inch
March 28, 1977 gate valves, 180 8-inch couplings to

tie together the Greenamyer wells and
water storage system to municipal water
systems to supply one-third of Mariposa
County water needs.

Mono County

Mammoth Co. WD, August 26, 1976 2,500 feet of 8-inch pipe, 125 8-inch
couplings to carry water from Lake Mary
to Mammoth Creek and Owens River for
3,500 people.

Napa County
Cities of St. Helena and Calistoga, 21,000 feet of pipe and accessories to
June 8, 1977 develop an emergency water source capa-

bility using the existing wells avail-
able, and to further develop

St. Belena's capability to immediately
react to a loss of its primary water supply.
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Shasta County

Mountain Gate CSD, May 13, 1976

Mountain Gate CSD, March 28, 1977

Siskiyou County

Siskiyou Co. Emergency Services,
February 28, 1977

Tulare County

City of Porterville, June 18, 1976

Tulare Co. Emergency Services,
March 15, 1977

The Pefense Civil Preparedness Agency
(DCPA), Department of Defense, loans
directly to the States in the event of
a natural disaster emergency. Loan of
equipment and facilities is usually on
a 90-day basis, but the period may be
extended if conditions warrant.

The California Conservation Corps
announced that it has around 700 members
available for drought-related labor.
Their use is free to state agencies and
is available to local governments on a
20 percent reimbursement ($6.80 per day)
basis. They can also be used to assist
private utilities. The seven CCC camps
in Northern California are located at
Bishop, Angels Camp, Auburn, Chico,

Red Bluff, Weott, and Crescent City.
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One 1,500 GPM pump, 1,500 feet of
8-inch pipe, 96 couplings to connect
water system to receding Shasta Lake
for 1,800 persons.

3,000 feet of &~inch pipe, 165 8-inch
couplings and accessories to draw water
from Shasta Lake.

Two 1,500 gallon water tanks to comply
with directive from Public Utilities
Commission to provide quality water to
housing tract adjacent to City of Yreka.

One 3,000 gallon water tank, one chlo-
rinator, 12,000 feet of 8-inch pipe,
864 couplings to transport water from
existing well to an empty well for

500 people.

Three 3,000 gallon rubber ccllapsible
water storage tanks, three gallon rubber
collapsible water storage tanks to pro-
vide temporary and stationary limited
quality water for small communities in
County.

Two other camps are at San Luis Obispo
and Escondido. ’

The California National Guard is avail-
able at any time, subject to call up,
if necessary to fight fires.

In other actions, the Drought Emergency
Task Force has surveyed the State to
determine availability of tank trucks
for use in Sonoma and Marin Counties

to help dairy farmers provide water

for their herds. The district fairs
associations indicated they have trucks
available for use, as has the U. 8.
Corps of Engineers.

Caltrans supplied a well drilling rig
to determine the feasibility of using




ground water as an alternate water
supply to the Orland Water Users
Association, a farming area among the
hardest hit by lack of water in the
State. Their Stony Gorge and East
Park reservoirs were depleted well
before summer., Drilling began at
Orland on March 26, 1977. Additional
wells have been authorized by Associa-
tion vete and $2,000,000 in interest-
free loans has been made available for
this work by the USBR.

To facilitate statewide dissemination
of drought information, the Drought
Information Center, in March 1977,
instituted the use of a toll-free
telephone number. Now anyone in the
State may pick up a phone, dial
800-952-5530 and receive up-to-date
information on drought status and
assistance programs.

Drought Emergency Task Force

On March &4, 1977, Covernor Brown signed
Executive Order No. B-27-77 providing
for the creation of the Drought Fmer-
gency Task Force, under the direction
of Major General Frank J. Schober,
Commanding General of the State
Military Forces. The duties of the
Task Force include the direction and
coordination of State efforts to combat
the effects of the drought, and the
provision of public information regard-
ing the nature and extent of the
drought, and efforts to combat it.
Membership includes the Departments of
Food and Agriculture, Water Resources,
Forestry, and Military, the Office of
Emergency Services, Public Utilities
Commission, Energy Resources,

Conservation and Development Commission,

and the State Water Resources Control
Board. Also participating is the U. S.
Corps of Engineers.

county boards of supervisors, agricul-
tural commissioners, and field offices
of the State Office of Emergency
Services. The summary lists federal
aid programs available and local offi-
cials are encouraged to pass the infor-
mation along to applicants. The Task
Force has also provided assistance in
suggesting corrective legislation and
help in determining local needs for
loans and grants.

Water Exchanges

a) The Metropolitan Water District
(MWD) of Southern California, in
a February 10, 1977, agreement with
the Department of Water Resources
(DWR), East Bay Municipal Utility
District (EBMUD), the U. S. Bureau
of Reclamation (USBR), the State
Water Resources Control Board
(SWRCB), Contra Costa County Water
District and Marin Municipal Water
District agreed to reduce its
dermands upon the State Water Project
(SWP) by up to 493 cubic hectometres
(400,000 acre-feet) of water, and to
call upon its alternate supply from
the Colorado River tc replace the
SWP water. The water thus freed is
being made available to agricultural
users, mainly in the San Joaquin
Valley, and to San Francisco Bay
urban users. By reason of this
exchange, and that in (g) following,
San Joaquin Valley water contractors
were allocated an additicnal
342 cubic hectometres (277,769 acre-
feet). With this water, the agri-
cultural contractors will receive a
total which is equivalent to 91 per-
cent of their 1977 entitlement,
instead of the 40 percent they would
have received without it.

b) The Marin MWD is the principal urban

beneficiary of the MWD exchange noted
above. In a separate agreement dated
March 21, 1977, between DWR,

San Francisco PUC, City of Hayward,
EBMUD, and Marin MWD, the DWR agreed
to furnish approximately 13 cubic
hectometres (10,800 acre-feet) to

ﬂ In discharging its duties, the Task
Force has held a number of public meet-
ings throughout the State to gather
information on local problems. It pre-
pared a 31 page directory of assistance
programs and has distributed copies to




AN

=
: a e
00 A\
(=]

ANNENN
Ao

SYIHY TMO4 4ILVA
SNOW WIS - ¥3133HM

‘00 ONV10S /, Sl

OLNIWVHOVSE




c)

Marin MWD during 1977. The DWR
agreed to provide water from its
South Bay Aqueduct and deliver it
into San Francisco's San Antonio
Reservoir, near Sunol. San Francisco
is storing and treating the water and
delivering it to the city of Hayward
for transmission through the latter's
facilities to the EBMUD service area.
The EBMUD has constructed a con-
necting facility and is delivering

an equivalent amount of water to a
pumping plant constructed by Marin
MWD in Richmond near the easterly
terminal of the Richmond-San Rafael
Bridge. The Department of Transpor-
tation agreed to the use of a lane

on the bridge for the placement of

a pipeline, installed by Marin MWD,
conveying water to Marin's existing
facilities near San Rafael. The
exchange facilities to Marin County
are pictured in Figure 11.

The first SWP water began flowing
into San Antonio Reservoir on
April 4, 1977. TFirst water arrived
in San Rafael on June 7, 1977.

In an effort to minimize the effect
upon water quality in the Contra
Costa Canal service area from the
low Delta water flows expected in
1977, the DWR agreed to provide cer-
tain temporary facilities to direct
better quality water from within
the Delta to the Contra Costa Canal
intake at Rock Slough. Signatories
to this June 3, 1977 agreement in-
clude DWR, EBMUD, USBR, and the
Contra Costa County WD. As a part
of this plan, rock barriers were
installed at Rock Slough and at
Indian Slough to tap the better
quality water of the latter. This
work was completed March 8, 1977.
The second part of the plan envi=-
sioned pumping from Middle River,
with still better quality water,
into EBMUD's Mokelumne Aqueduct

No. 1, where it will be transported
and then released at the Rock Slough
intake. Power will be supplied by
the USBR. This will provide water

quality required under the most
recent SWRCE criteria.

Work op the pumping plant at Middle
River began under DWR contract on
April 4, 1977, and water began flow-
ing through the EBMUD line on

June 10, 1977.

d) On March 11, 1977, the DWR entered

into an agreement with Reclamation
District No. 341, serving part of
Sherman Island in the Delta, and the
North Delta Water Agency, to provide
water of usable quality for agricul-
tural purposes to the western end of
the island, threatened with increased
salinity intrusion as a result of
decreased Delta flows in 1977. The
Department has furnished and i&stal-
led four pumps totalling 1.7 m™/s
(60 cfs) capacity and assisted in
deepening a drainage canal to util-
ize higher quality water from water-
ways bordering the eastern edge of
the Island. In return, the District
and the Agency agreed to a relaxa-
tion of the water quality standards
at Emmaton on the Sacramento River.

R ;

30. Lifeline to Marin—A temporary 610-millimetre (24-
inch) pipeline conveys water across the Richmond-
San Rafael bridge to drought-stricken Morin County.
Water is pumped from the Sacramento-San Joagquin
Delta and uses facilities of the East Bay Municipal
Utilities District,the San Froncisco Water Department,
the city of Hayward, and the State Water Project to
get to this point.
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e)

f)

g)

In another move to counter the
expected saline intrusion in the
western Delta, the DWR entered into
a March 30, 1977, agreement with the
Department of Fish and Game and cer-
tain owners and operators of duck
clubs in the Wheeler-Simons Islands
area of the Suisun Marsh. The
agreement provides for bringing
higher quality water from Montezuma
Slough through the DFG-managed
Grizzly Island Wildlife Management
Area to the islands in question.
This will permit bettering soil
salinities which in turn will pro-
mote higher waterfowl food produc-
tion in 1977. Costs of approxi-
mately $8,000 will be shared,

75 percent by the two state agencies
and 25 percent by the owners.

In another agreement, executed

June 3, 1977, the USBR will supply
up to 92 cubic hectometres

(75,000 acre-feet) of water during
1977 for use by EBMUD. Such water
will be obtained from the Delta by
pumping into EBMUD's Mokelumne
Aqueduct No. 2 at Middle River. The
EBMUD also agrees to wheel through
its aqueduct that portion of the SWP
water promised Marin MWD in the
March 21, 1977, agreement that can-
not be delivered through the

San Francisco-Hayward connection.
The facilities are shown on

Figure 11.

An agreement dated April 28, 1977,
provides that the DWR will comstruct,
cperate, and remove three rock
barriers located on the 0ld, Middle,
and San Joaquin Rivers. (The Middle
River work was subsequently post-
poned.) The two temporary barriers,
equipped with flap gates to counter
tidal action, were completed July 20,
1977, and are serving to provide an
adequate pumping level for agricul-
tural users and to minimize quality
degradation of channel water used
for irrigation in the south Delta.
Signatories to this agreement are
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h)

i)

3)

the DWR and the South Delta Water
Agency. Affected are 12 950 hec-
tares (32,000 acres) irrigated from
the San Joaquin River between
Vernalis and Paradise Cuts from
Tom Paine Slough and 0ld River near
the north end of the slough, and
from the southern portion of Middle
River.

In examples of the cooperation being
evidenced during the difficulty,
three Southern California SWP water
contractors have agreed to forego

44 cubic hectometres (35,279 acre-
feet) of their 1977 entitlement so
that additional water may be made
available to drought-stricken
Northern California. San Bernardino
Valley MWD gave up 20 cubic hecto-
metres (16,000 acre-feet) of its

50 cubic hectometre (40,592 acre-
foot) entitlement and both

Coachella Valley County WD and
Desert WA gave up their entire 1977
entitlements, 9.3 cubic hectometres
(7,579 acre-feet) and 14.4 cubic
hectometres (11,700 acre-feet),
respectively.

Of the amounts relinquished,

37 cubic hectometres (30,180 acre-
feet) have been allotted to SWP
agricultural users and 6.3 cubic
hectometres (5,099 acre-feet) are
held in reserve for urban use.

Public Law 95-18 provides for a
federal "Water Bank" where water
users and suppliers can buy and sell
water. Several rice growers in the
Pleasant Grove-Verona Mutual Water
Company have agreed to forego plant-
ing about 1 000 hectares

(2,500 acres) of rice, and instead
sell the water, about 12 cubic
hectometres (10,000 acre-feet), to
farmers in the Friant-Kern service
area.

The Devil's Den Water District is
delivering 5 cubic hectometres
(4,000 acre-feet) of its 1977 SWP




k)

1)

m)

n)

entitlement to Westlands Water
District (served by the CVP) for
use on lands owned by one company
with ownerships in both districts.
The transfer of water will make it
possible to maintain viable farming
operations in both areas.

A similar transfer is being processed
to permit movement of up to 1.3 cubic

hectometres (1,020 acre-feet) of SWP
water from Tulare Lake Basin WSD to
Westlands WD of the CVP. The
affected landowner is rehabilitating
wells on the Tulare farmland and the
transfer will allow the continuation
of his Westlands farming operation
and the continued employment of

15 workers.,

The City of Redding agreed to sell
its unused CVP entitlement,

2.5 cubic hectometres (2,026 acre-
feet), to 4 local water districts
encountering water supply difficul-
ties. The 4 are: (1) Mountain Gate

CSD, 123 000 cubic metres (100 acre-
feet), (2) Summit City PUD,

32 000 cubic metres (26 acre-feet),
(3) Bella Vista WD, 1.7 cubic hecto-
metres (1,400 acre-feet), and

(4) Shasta Dam PUD, 0.6 cubic hecto-
metres (500 acre-feet).

The Paradise ID, in Butte County,

is the beneficiary of an exchange

in which the California Water Co.,
PG&E, and Butte County agree to

make available up to 0.7 cubic
hectometres (540 acre~feet) of water
in 1977. Butte County will provide
the water from its 1977 allotment of
SWP water, and PG&E will wheel it.
Both PG&E and CWC will be compen-
sated for extra costs associated
with the exchange.

Modesto ID and Turlock ID, co-.
operators of New Don Pedro Reservoir
on the Tuolumne, are planning to
drawdown the reservoir below minimum
pool so that Turlock ID may obtain
an additional 123 cubic hectometres
(100,000 acre-feet) for the 1977

irrigation season. MID's share of
storage would be unaffected. An
agreement signed May 26, 1977, pro-
vides that TID would be responsible
for lost power generation as a
result of the move.

o) The DWR has approved the request of
two farm operators in the Westlands
WD to store pumped ground water in
the California Aqueduct. Pumping
would take place during periods of
low use by the farmers with subse-
quent retrieval of replacement water
as it is needed.

Water Conservation

In a statement on May 16, 1977, the
California Water Commission (CWC) and
the Department of Water Resources (DWR)
declared it tc be the poliecy of both
agencies to achieve maximum practical
water conservation and the most effi-
cient use of water in the State.

Implementation of the water conserva-
tion policy expressed by the CWC and

31. Cooperation requested—As the drought heightened,

many communities resorted to unusual tactics. This
sign at the entrance to Inverness (in Marin County)
requests cooperation in its conservation efforts.
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the DWR is being achieved by the
following:

° Actions are being taken to en-
ure that water is used in a
reasonable manner and to prevent
unreasonable use or waste of
water, while recognizing the
unique nature of each water use.

° Extending State help to local
agencies in implementing conser-
vation through advisory services
and technical advice.

° TFor areas where opportunities for
water savings exist, local
agencies are being requested to
prepare water need forecasts and
to develop and implement a pro-
gram to achieve reasonable and
practical water conservation.

° Current use of water supplies is
being examined to determine the
extent to which conservation
measures can satisfy additional
needs in an area before endorsing
eny plans for additional water
development for that area.

°® All means are being explored for
implementing water conservation,
including additional legislation
to authorize or require local
water agencies to mandate water
conservation and to establish
conservation-inducing water
pricing measures.

° A public education program to
increase awareness, encourage
people to conserve water, and
instill a conservation ethic in
the population.

Water conservation projects are
being encouraged throughout the
State to provide examples of
water conservaticn methods.

On August 6, 1976, aware of the coming
drought emergency in California, the
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Legislature passed Assembly Concurrent
Resolution 165 calling on all state
agencies to review thelr programs and
activities for the purpose of imple-
menting water conservation measures.
The Department of Water Resources was
asked to consult and advise other
agencies and make recommendations for
water conservaticn.

Sixty-one state agencies have prepared,
or are now preparing, plans to conserve
water.

Gereral Services (GS) has control over
bathrooms and drinking fountains in
most state—owned buildings. It plans
to save about 125 megalitres (33 mil-
lion gallons) of water a year through
bathroom and drinking fountain retro-
fitting. In addition, GS owns 1,300
residential units leased to private
individuals. An additional 102 mega-
litres (27 million gallons) of water
per year can be saved by retrofitting
bathrooms and kitchens in these units.

The California Youth Authority,
Department of Corrections, and the
Military Department are also retro-
fitting their bathroom fixtures. The
amount of water that will be saved is
unknown so far.

The Department of Parks and Recreation
expects to reduce water use at Cal-Fxpo
by 30 percent. At its state parks it
has instituted a program to reduce
water consumption by restricting land-
scape watering and by installing low-
flow showers, springloaded or self-
closing faucets, low-flush toilets, and
toilet dams. In some areas, it is
closing restrooms and substituting
chemical toilets.

Caltrans is installing toilet water
dams and low-flow shower heads in its
facilities. Since landscaping uses
constitute the major fraction of its
total water consumption (about 49 cubic
hectometres [40,000 acre-feet] of the
total 62 cubic hectometres [50,500 acre-
feet]), considerable emphasis has been




placed on cutting landscape use. A
four-phase plan has been adopted and

the first two levels have been in effect
since February 1C, 1977. Levels 1 and

2 provide for: extending night water-
ing, decreasing unit amounts of water
according to plant type, monitoring
automatic controllers, selective
thinning of leafy plants, increased use
of mulches, using reclaimed water, using
wetting agents, discontinuing nitrogen
fertilizers, considering use of anti-
transpirants, elimination of replanting,
and elimination of lawn and ground cover
watering in flat areas. Level 3 would
eliminate all watering to remaining
ground cover and associated shrubs,
‘with level 4 calling for discontinuing
all watering.

The Governor's Office of Emergency
Services (OES) has conducted a series
of community water resource management
workshops ir various locations around
the State. Financed under a federal
grant, the program is aimed at
community water managers and local
officials and is concerned with the
technical, managerial, and physical
aspects of developing and operating
local water conservation and community
water management programs.

A total of 11 workshops have been con-
ducted. The Department of Water
Resources (DWR), Valley Regional
Training Center, County Supervisors
Association of California, League of
California Cities, and the Association
of California Water Agencies, in addi-
tion to OES, served as sponsoring
agencies for the workshops.

A drought conference bringing together
state and local officials, water and
sanitary agencies, and representatives
from industry and manufacturing was
held in late July. Two conference
sections, one in Northern California
(Concord) and one in Southern
California (Los Angeles), convened to
discuss, on a statewide level, strate-
gies for water conservation and
responses to the drought situation.

Technical information regarding water
conservation was shared among those in
attendance and some new and innovative
water conservation methods were
discussed. The sponsoring agencies
were OES, DWR, and the California
Manufacturers Association.

The urban areas of Northern and Central
California are feeling the effects of
the second year of drought. More than
100 communities now have some form of
mandatory water conservation or ration-
ing, and almost every community in the
State has placed restrictions on the
outdoor uses of water, such as car
washing, hosing off sidewalks and drive-
ways, and watering lawns and shrubs.
Table 8 demonstrates the extent of the
urban problem and the measures being
taken by communities throughout the
State. It shows, for example, that
rationing programs allowing as little
as 189 litres/person/day (50 gallons/
person/day) have been necessary to pro-
vide for meeting domestic needs in 1977
and to provide a reserve for 1978.
Table 9 is a measure of the effective-
ness of those conservation programs in
35 of the State's communities. The
Monterey Peninsula Communities, East
Bay MUD, and Marin MWD, among the most
stringently rationed areas in the
State, as expected demonstrate some

of the highest conservation rates, with
46 percent, 36 percent, and 53 percent,
respectively, through June 30, 1977.

- I — ;

32. Hand-held hoses, a common scene in suddenly water-
conscious communities. This method of watering has
been mandated in @ number of water-short areas
becouse it reduces application rates and eliminates
wasteful runoff.
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TABLE 8
COMMUNITIES IMPACTED BY DROUGHT

PRACTICING CONSERVATION IN 1977
As of July 15, 1977

Forest Ranch

Indiv. Wells

Individuals hauling water.

Savings Degree
County and City Source of Goal of Remarks
Supply Percent Effort
ALAMEDA
Albany
Berkeley
Castro Valley EBMUD 35 Mand. Rationing: 225 gals/household/day I
Cakland Industry cut to 80%, commercial #
San Leandro 70%, parks 407 of normal use. 4
San Lorenzo )
Fremont Alameda Co. WD, 25 Mand. Ratioring: 369 gals/household(2)/ -g'
Newark SWP, Hetch day. i
Union City Hetchy, Wells.
Hayward Hetch Hetchy 25 Mand. é
ALPINE ;,j.
None reported
AMADOR
Amador City
Drytown PG&E's 25 Mand. Restricted outside use.
Ione Amador Canal 25% cut to metered customers,
Jackson 507 to others.
Sutter Creek
Pine Acres Wells 30 Mand.
Pine Grove Well 50 Vol.
Pioneer Antelope Creek 65 Mand. Rationing:l?ﬂ gals/person/day.
Moratoriumr—
Plymouth Arroyo 50 Mand. Raticning: 600 gals/household/
Ditch, day. 75% cut to commercial
Wells uses.
BUTTE
Cohasset Indiv. Wells Individuals hauling water.

1/

=’ Moratorium on new service connections.
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TABLE & (Continued)

COMMUNITIES IMPACTED BY DROUGHT
PRACTICING CONSERVATION IN 1977
As of July 15, 1977

Savings Degree
County and City Source of Goal of Remarks
Supply Percent Effort
BUTTE (Continued)
Lime Saddle Wells Some wells failing. Deep well
CSD funded by drought emergency
loan to be completed in late
summer .
Magalia 1 well and Mand. Well supply falling. Emergency
tie to supplies available from PG&E,
Paradise ID PID, and Bader Mine. Mand.
rationing: 213 gals/household/day.
50% for business and agric.;
33% for public facilities.
Restricted ocutside use.
Paradise Paradise Res. Mand. Both reservoirs low. Rationing
Magalia Res, and restricted outside use
since April 1. Exchange water
from Cal. Water Service, Butte
Co. Purchasing from Del Oro
WC and PG&E.
CALAVERAS
Angels Camp PGE&E 35 Mand. Restricted outside use.
Copper Cove
Copperopolis
Ebbets Pass Calaveras Co.
Rancho WD via PG&E, 25 Mand.
Calaveras Vells
Sheep Ranch
West Point
Wilseyville
Carson Hill
Douglas Flat Union PUD 25 Mand.
Murphys via PG&E
Vallecito
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TABLE 8 (Continued)

CCMMUNITIES IMPACTED BY DROUGHT
PRACTICING CONSERVATION IN 1977
As of July 15, 1977

94

W.D.

Savings Degree
County and City Source of Goal of Remarks
Supply Percent Effort
COLUSA

Arbuckle 3 wells 40 Vol. Water levels 70 feet down since
January 1. One well to be
lowered. Aprlied for FmHA
grant.

Colusa 5 wells 40 Vol. Water levels dropping. BRest
well to ke lowered.

Williams 4 wells Mand. Two wells out of service - New
well to be drilled with drought
emergency loan funds. Restricted
outside use.

CCNTRA COSTA

Antioch Contra Costa 20 Mand. Restricted outside use.

Clayton WD

Concord

El Cerrito ERMUD 35 Mand. Rationing: 225 gals/household/day.
Industry cut to 80%, commercial
70%, parks 407%, apartments 657,
of normal use.

Martinez Contra Costa 30 Mand. Rationing: 363 gals/household/day.

W.D. Industry and commercial cut 10%,
apartments 307, parks 50%.

Pacheco Contra Costa 30 Mand. Restricted outside use.

Pleasant Hill W.D.

Pittsburg Contra Costa Mand. Rationing: 360 gals/household/day.

W.D. 3C%Z cut to commercial uses.

Richmond EBMUD 35 Mand. Rationing: 225 gals/household/day.
Industry cut to 80%, commercial
7C%, parks 407, apartments 657,
of normal use.

Walnut Creek Contra Costa 30 Mand. Restricted outside use.*




TARLE 8 (Continued)

COMMUNITIES IMPACTED EY DROUGHT
PRACTICING CONSERVATION IN 1977
As of July 15, 1977

Savings Degree

County and City Source of Goal of Remarks
Supply Percent Effort
DEL NORTE
Klamath CSD Well Well and pump shut down 2/18/77
for salt water intrusion. Emer-
gency tie in tc Simpson Timber
Co.
EL DORADO
Cameron Park
Diamond Springs
El Dorado El Dorade ID 67 Mand. Users placed on "lifeline"
El Dorado Hills rates. Rationing: 150 gals/
Placerville household/day.
FRESMO
Fresno Wells 20 Vol. Mostly educational campaign.
Orange Cove CVP and Vol. Wells ipsufficient for CVP
wells deficit. FEliminating lawn
watering by drastic rate
increase above 350 gals/
household/day.
GLENN
Artois Icdiv. Wells Wells drying. New WD request-
ing loan for deep well and
distribution system.
Elk Creek Stony Gorge 25 Vol. Supply remaining in Stony
Res. Gorge Reservoir is extremely
muddy; Purification unit on
loar from OES.
Stonyford Indiv. Wells Individuals hauling water.
HUMBOLDT
Blue Lake Humboldt Bay Vol. Increased water rates. Paper
MWD mills may be curtailed in
October.
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TABLE & (Continued)

COMMUNITIES IMPACTED BY DROUGHT '*:"
PRACTICING CONSERVATION IN 1977
As of July 15, 1977 '

Savings Degree
County and City Source of Goal of Remarks
Supply Percent Effort

HUMBOLDT (Continued)

Eureka Bumbeoldt Bay ? Mand. Enough water till Nov. for
MWD two pulp mills. Restricted
outside use.
Trinicad Luffenholtz Vol. Creek flow low. Rationing
Creek may be necessary in late
summer.
IMPERIAL

None reported.
INYC

None reported.

KERN
Delano Mand. Restricted outside use.
KINGS
Armwona Wells Mand. Groundwater level dropping.
Restricted outside use.
Corcoran Wells Mand. Groundwater level dropping.
Restricted outside use.
LAKE
Kono Tayee Wells Vol. Well drying, has trucked in
water; drilling new well.
Lakeport 3 Wells Mand. ©Phase I (restricted outside
use) began 5/15. Rationing
50 gals/day/person may begin
later. ’
LASSEN

None reported.
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TAELE 8 (Continued)

CCMMUNITIES IMPACTED BY DROUGHT
PRACTICING CONSERVATION IN 1977
As of July 15, 1977

Savings Degree

County and City Source of Goal of Remarks
Supply Percent Effort
LOS ANGELES
Avalon Southern 50 Mand. Restricted outside use
Cal. Edison effective May 25, Land-

scape watering 1 hour on
Tuesdays, only.

Leona Valley Wells Moraterium. Prohibited
1 outside use, Will comnect
] to SWP in September.

Los Angeles MWD, 10 Mand. SWP deliveries cut. Owens
Cwens Valley Valley supply low. Restric-
Local Sources ted outside use effective
May 16. 107 cuts effective
July 1,
MADERA
{ Chowchilla Wells Mand. Water levels dropping. Alter-
i nate day watering. No cpen

hoses for car washing.

Madera Wells Mand. Restricted outside use. Lawn
watering 2 days/week, only.

MAPTIN

Belvedere

Corte Madera

h Fairfax

) Kentfield

/ Larkspur Marin MWD 57 Mand. Rationing: Approximately

Mill Valley 45 gals/person/day.
Ross

San Anselmo
San Rafael
Sauselito

Terra Linda

Tiburon

f Inverness Ne. Marin 30 Mand. Restricted cutside use.

4 Olema W.D. 10%Z cut to commercial and
Point Reyes ag. uses, 207 to households,

50% to 4 large users. Mora-
torium in Inverness. 97




TABLE 8 (Continued)

COMMUNITIES IMPACTED BY DROUGHT
PRACTICING CONSERVATION IN 1977

As of July 15, 1977

Savings Degree
County and City Source of Goal of Remarks
Supply Percent Effort
MARIPOSA
Mariposa Stocktorn Creek ? Mand. Reservoir is dry; ground water
Res., € wells limited. Three new wells.
Moratorium. Rationing: 50 gals
per capita per day.
MENDOCINO
Albion Well Bauling in portion of water
needed.
Fort Bragg Noyo Riv., None Spring & river flows low.
Springs Conservation plan being
formulated.
Mendocino Wells, Wells drying, water being
individual hauled.
Ukiah Russian Vol.
River, Wells
Willits Morris Lake, Mand. Restricted outside use.
well
MERCED
Merced Wells 10 Vol. Primarily educational.
MOTOC
None reported.
MONC
Mammoth Lakes Creek Mand. Restricted outside use.
Diversion Water~saving devices required

28

on all facilities.




TABLE 8 (Continued)

COMMUNITIES IMPACTED BY DROUGHT
PRACTICING CONSERVATION IN 1977

As of July 15, 1977

Savings Degree
County and City Source of Goal of Remarks
Supply Percent Effort
MONTEREY
Carmel
City of Sand Carmel River, ? Mand. Rationing: 50 gals per capita
Del Rey Oaks Reservoirs per day. Industrial and golf
Monterey use cut to 80% and 50%,
Pacific Grove respectively, of 1976 use.
Seaside
NAPA
Calistoga Kimball Mand. Rationing: 50 gals/persor/day.
Reserveir, Moratorium. Plan to use geo-
Wells thermal water plus new well.
St. Helena Wells, Bell Vol. 2 wells added to system; supply
Reservoir, r.ow appears ample.
Mapa
NEVADA
Grass Valley NID 50 Mand. lLawn watering prohibited.
Lake of the Other outside uses restricted.
Pines
Nevada City NID, 50 Mand. Lawn watering prohibited.
Deer Creek Cther outside uses restricted.
ORANGE
Irvine Irvine Ranch 10 Mand. Restricted outside use.
Fullerton ? Mand. Restricted outside use.
PLACER
Auburn Placer Co. 50 Mand. Prohibited outside use. Ag.
Lincoln WA users cut 50% to 75%. Parks,
Loomis industry, and commercial uses
Newcastle cut 257% to 60%.
Penryn
Rocklin
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TABLE 8 (Continued)

CCMMUNITIES IMPACTED BY DROUGHT
PRACTICING CONSERVATION IN 1977
As of July 15, 1977

Savings Degree
County and City Source of Goal of Remarks
) Supply Percent Effort

PLACER (Continued)

Colfax PG&E 50 Mand. Rationing: 375 gals/household/
day. Industrial and commercial
uses cut 40%. Ag. users cut
75%. Restricted outside use.

Foresthill Wells 50 Mand. Restricted outside use. No
new hookups.

Roseville Folsom Res. 30 Mzand. Restricted outside use.
PLUMAS
Quincy Springs, Mand. Restricted outside use. May
Wells pump from Spanish Creek.
RIVERSIDE

None reported.

SACRAMENTO

Arcade Vells 30 Mand. Restricted ocutside use.

Carmichael American River, 26 Vol.
Wells

Orangevale Folsom Res., 30 Mand. Restricted cutside use.
Wells

€an Juan WD Folsom Res. 30 Vol.

Sacramento Sacramento 20 Vol.

River, American
River, Wells

SAN BENITO
Hollister Wells Mand. Restricted outside use.
SAN BERNARDINO

None reported.

100




TARLE 8 (Continued)

COMMUNITIES IMPACTED BY DROUGHT
PRACTICING CONSERVATION IN 1977
As of July 15, 1977

Savings Degree
County and City Source of Goal of Remarks
Supply Percent FEffort

SAN DIEGO
None reported.
SAN FRANCISCO

San Francisco  Hetch Hetchy 25 Mand.

SAN JOAQUIN

1 Lodi ? Mand. Restricted outside use.

SAN LUIS OBISPO

Atascadero Wells ? Vol. Wells inadequate; drilling new
ones.
Cambria Wells ? Mand. Ground water level dropping.

Rationing: 50 gals/person/day.
Restricted outside use. Plan
to drill new wells.

Los Berros Indiv. Wells Ground water level dropping.
Morro Bay Wells 20 Mand. Ground water level dropping.
Restricted outside use.
Squire Canyon Indiv. Wells Ground water level dreopping.
SAN MATEC
Atherton
Menle Park Cal. Water 25 Mand.
Portola Valley Service Co.
San Carlos via Hetch
San Mateo Hetchy
South
San Francisco
Woodside
Erisbane 29 Mand. Restricted outside use.
i 101
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TABLE 8 (Continued)

COMMUNITIES IMPACTED BY DROUGHT
PRACTICING CONSERVATION IN 1977
As of July 15, 1977

e S e SR T

Savings Degree
County and City Source of Goal of Remarks
Supply Percent Effort

SAN MATEO (Continued)

Daly City Hetch Hetchy 25 Mand. Rationing: 225 gals/household/ k
day. Apartments: 150 gals/unit/ |
day - industrial cut to 907, i
commercial to 757%.

El Granada Hetch Hetchy, 25 Mand.
Half Moon Bay Wells, Streams
Montara

Redwood City
San Brumno

SANTA BARBARA

Goleta Cachuma Res. 10 Mand. Restricted outside use.
Wells
Montecito Cachuma Res. Mand. Mcrateorium. Water alloca-
Wells tions based on prior use.
SANTA CLARA
Gilroy Tells 25 Mand. Water levels dropping 2 to 3 feet

per week., Restricted outside use.

Milpitas Hetch Hetchy 25 Mand. Rationing: 125 gals/person/day,
plus additional for small
households. Restricted outside

use.
Morgan Hill Wells 25 Mand. Restricted outside use.
Mountain View  Eetch Hetchy 23 Mand. Restricted outside use. Com-

mercial cut 257%; industry 10%.
Irrigation cut 50%.

Palo Alto Hetch Hetchy 25 Mand. Rationing began July 1.
Restricted outside use.

San Jose San Jose 25 Vol.
Waterworks, SWP
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TAPLE 8 (Continued)

COMMUNITIES IMPACTED BY DROUGHT
PRACTICING CONSERVATION IN 1977
As of July 15, 1977

Savings Degree
County and City Source of Goal of Remarks
Supply Percent Fffort
SANTA CLARA (Continued)
Santa Clara SWP 25 Vol.
Sunnyvale Hetch Hetchy 25 Mand. Goal is 60 gals/day/person.
(50%), SCVWD Restricted outside use.
(257), wells
(25%)
SANTA CRUZ
Big Basin Springs, wells 35 Mand. Outside watering limited to
4 hours/week.
Ben Lomond San Lorenzo Mand. Rationing: 60-100 gals/person/
Boulder Creek Valley CWD, day - Commercial uses cut 24%.
Brookdale Streams, wells No new hookups.
Felton Citizen's 20 Vol. Increasing use of wells. May
Utilities, ration later.
Streams, wells
Scotts Valley Wells Vol. Drilling wells.
Santa Cruz Reservoir, 30 Mand. Rationing: 85-90 gals/person/
Streams, wells day. Restricted outside use.
Other uses cut 30%.
SEASTA
Centerville Clear Creek Vol. Household use and waste to be
CSD CsSD lessened.
Clear Creek Whiskeytown Vol. USBR cut PUD supply 75%Z. Can
CSD Res. (USBER) get water from 3 other agencies.
Fall River Fall River Vol. Expect 607 supply this summer.
Mills May ration later. Drought
emergency loan approved for
new well.
McArthur Fall River, well May ration later.
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TABLE 8 (Continued)

COMMUNITIES IMPACTED BY DROUGHT
PRACTICING CONSERVATION IN 1977
As of July 15, 1977

Savings  Degree
County and City Scurce{of Goal of Remarks
Supply Percent Fffort

SHASTA (Continued)

Moose Camp Eauling water since December
1976.
Shasta Dam PUD Shasta Res. USBR cut PUD supply 50%. Get-
(USER) ting 500 acre-feet from Redding.
STERRA

None reported.

et e T e e 1 e

SISKIYOU
Dorris 1 well Vol. Well down; no lawn watering.
Montague Dwinnel Res. Vol. Rationing expected later.
SOLANO
None reported.

SONOMA
Cotati
Forestville
Fetaluma Drilling 2 wells.
Fohnert Park Sonoma Co. WA 30 Mand. Restricted outside use began
Santa Rosa March 1 for all 7 cities.
Valley of the Rationing could begin August 1.
Moon
Sonoma Sonoma Co. WA 35 Mand. Rationing: 100 gals/person/day.
Apartments: 200 gals/unit/day.
Business and industry cut 30%.
STANISLAUS
Knight's Ferry Stanislaus R., River flow low. Requesting
tank FmHA grant for increasing
storage capacity.
Modesto 46 wells Restricted outside use.
Riverbank Wells Inadequate well depths.
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TARLE 8 (Continued)

COMMUNITIES IMPACTED BY DROUGHT
PRACTICING CONSERVATION IN 1977

As of July 15, 1977

Savings  Degree
County and City Source of Goal of Remarks
Suprly Percent Effort
SUTTER
None reported.
TEPRAMA
Paskenta CSD Thomes Creek Vol. Creek drying; may ration later.
Manton Digger Creek Water being hauled.
TRINITY
Weaverville Fast Weaver Vol. Rationing began July 5:
Creek 125 gals/person/day.
TULARE
Exeter Mand. Restricted outside use.
Springville Tule River River expected to dry.
May haul water.
TUOLUMNE
Columbia
Jamestown PG&E's 35 Mand. Rationing: to reduce 357 at
Sonora Tuolumne Ditch meters and 50% for all others.
Tuolume City Restricted outside use.
Twain Harte
Groveland Eetch Hetchy 25 Mand. Construction use prohibited.
VENTURA
None reported.
YCLO
None reported.
YUEA
Smartville NID, China Mand. Restricted ditch service.
Ditch.
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TARLE 9

MUNICIPAL WATER USE
SELECTED CITIES
in Millions of Gallons—

Difference
City Jan. 1, 1976 - Jan. 1, 1977 - in
June 30, 1976 June 30, 1977 Difference Percent
Eureka 694 546 -148 -21
Redding 938 816 -122 -13
Alturas 153 140 ~-13 -8
Chico 2,471 1,969 =502 =20
Subtotal 4,256 3,471 -785 -18
Sacramento 13,156 ¢,846 -3,310 -25
San Francisco 18,280 13,633 =-5,347 -28
San Jose 20,808 15,495 -5,313 -26
East Bay MUD 39,553 25,161 -14,392 -3€
Alameda Co. WD ) 4,912 3,458 -1,454 -30
Stockton 4,828 3,565 -1,263 -26
Contra Costa
Co. WL 18,414 14,633 -3,781 -21
Santa Clara 3,789 2,921 -868 ~-23
San Mateo 2,302 1,492 -810 -35
Daly City 1,440 1,025 =415 -29
Hayward 2,437 1756 -981 -36
Sunnyvale 3,963 2,859 -1,104 =28
Marin MWD 3,934 1,848 -2,086 -53
North Marin
Co. WD 1,160 717 =443 -38
Santa Rosa 2,263 1,424 -839 =37
Subtotal 142,118 99,764 -42,354 -30
Fresnc 10,297 7,658 -2,639 ~-26
Bakersfield 7,539 6,087 -1,452 =19
Modesto 5,016 3,777 -1,239 -25
Merced 2,043 1,518 -525 -26
Monterey Bay 25652 1,423 -1,229 -46
Sonora-Jamestown 267 200 -67 =25
Subtotal 27,814 20,663 -7,151 -26
Los Angeles 85,670 83,421 -12,249 -13
Long Beach 10,873 9,148 =1,725 -16
San Diego 25,344 23,584 -1,760 -7
Anaheim 8,479 7,624 -855 ~-10
Riverside 6,755 5,919 -836 -12
Santa Barbara 2,376 1,926 -450 ~-19
Oxnard 2,802 2,649 -153 -5
Ventura 3,463 2,799 -664 ~-19
San Luis Obispo 1,041 924 =117 -11
Santa Maria 1,297 1,068 -229 -18
Subtotal 158,100 139,062 -19,038 -12
Total Reported 332,289 262,960 -69, 328 -21
1/

=/ 1 million gallons = 3.785 megalitres.
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Some communities have reportedly cut
their consumption by as much as 60 per-
cent. Several areas are finding
rationing to be so successful that they
are now modifying their initial water
rationing programs.

With water consumption down 38 percent
over last year, the North Marin County
Water District (NMWD) on July 5, 1977,
relaxed its restrictions on outdoor use
in some areas because the District
feels it has a sufficient water supply
for the current drought year, including
most of next year. The NMWD will con-
tinue to maintain the present rationing
target of 30 percent.

Milpitas had originally set a goal of
cutting water use by 25 percent, but
residents in May used only 43 percent
of what they used during the same month
last year, and in June, they used

58 percent of the amount used in June
1976. The City Council voted on July 5,
1977, to increase the current maximum
allotment for households with one, two,
or three persons an additional

164 litres (43 gallons) per day from
April to October, and an additional

83 litres (22 gallons) per day from
November to March.

Conservation has been so successful in
the San Francisco Bay area that several
agencies have had to raise their rates
to replace revenues lost through active
water conservation. Because of zealous
consumer water conservation, water
officials are faced with the reality of
substantially declining revenues.

The Martinez City Council decided on
July 6, 1977, it would be better to
increase the daily water allocation
than to increase rates again. A family
of four will be allowed 1 589 litres
(420 gallons) per day during July and
August instead of 1 498 litres

(396 gallons). For September, the
allotment will be 1 498 litres

(396 gallons) per day instead of

1 374 (363), and for October, a family
of four will be allowed 1 374 litres

(363 gallons) instead of 1 135 (300).

Faced with rapidly declining revenues,
the officials of the Alameda County
Water Distriect, which serves the Cities
of Fremont, Newark, and Union City,
have temporarily rescinded their
enforcement of the mandatory rationing
program. Although this is not a volun-
tary program, the District feels that
consumers will continue to reduce
consumption by 25 percent without
strict enforcement policies.

Senate Bill 51 (Nejedly), which has
passed the Senate and is now being
voted upon by the Assembly, would
legislate mandatory water conservation
regulations in some instances. In the
bill's present form, it would autho-
rize the board of a municipal utility
district to meet water shortage emer-
gencies by ordinance. Violations of
these ordinances would constitute a
misdemeanor.

33, Ye little old water savers. Shown are items included

in household conservation kits being distributed
under a DWR pilot program authorized by Assembly
Bill 380. Areas receiving them are Santa Cruz
County, El Dorado lIrrigation District, San Diego,
Sanger, Qaok Park (near Ventura), and El Segundo.
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Potential water savings as a result of
metering have become more apparent with
the current drought. Metering, accom-
panied with an appropriate pricing sys-
tem, can be an effective means for
achieving water conservaticen throughout
the State. In a study conducted in
1974, the SWRCB found savings of 20 to
55 percent as a result of metering.
Based on data collected at the time of
the study it was found that water use
could be reduced by as much as

409 cubic hectometres (332,000 acre-
feet) a year. Metering provides the
means for both effective urban water
congervation programs and implementing
equitable pricing systems.

Several bills were introduced in the
legislature to mandate water metering.
Assembly Bill 775 (Perino), which is
still in the Assembly, would mandate
installation of water meters to domestic
customers. Under this bill, systems
serving more than 20C users would be
required to submit a water meter instal-
lation plan to the State Water Resources
Control Board. Implewentation of the
plans would have to occur by

December 31, 1983. Twenty-five percent
of the capital cost of the metering
project, approximately $40-$47 millicn,
would be paid by money from the General
Fund.

The measure is controversial primarily
because of the money involved. The
major opponents of the bill are the
municipalities in the Central Valley
area where flat rate service is pre-
dominant. The California Public
Utilities Commission and the City of
Los Angeles both support the bill.

Under authorization provided by 1977
legislation, AB 380 (Gualco), the
Department of Water Resources is con-
ducting a large scale test involving
various methods of distribution and
voluntary acceptance of interior resi-
dential water conservation kits (con-
sisting of toilet dams, showerhead and
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faucet flow restrictors, and dye
tablets). Should the program achieve
a 30 percent use rate of the toilet
dams and flow restrictors, the Depart-
ment estimates the program applied
statewide would result in an energy
savings of $30,000,000 in equivalent
barrels of oil, and about 136 cubic
hectometres (110,000 acre-feet) of
water. The savings to California
households from shower water heating
alone would be about $14 million per
year,

The study is being conducted in a num-
ber of areas throughout the State. To
develop a suitable distribution plan,
the Department is distributing the kits
using a variety of methods, involving
areas with water rationing programs and
areas without water rationing. Listed
btelow are areas involved in the
Department's distribution program:

® Santa Cruz County: DWR and the
County of Santa Cruz are testing
public acceptance of water-saving
devices and locally controlled
distribution in an area
experiencing water shortages.

El Dorado Irrigation District:
This coordinated effort with DWR
will test the willingness of the
public to purchase water conserva-
tion devices at cost in an area
with rationing.

San Diego: This state-managed
program would test public accept-
ance of devices and a variety of
distribution techniques in an
area that has no mandatory
rationing.

Sanger (near Fresno): This pro-
gram would involve distribution
by local youth groups to test

public acceptance and community
involvement in the distribution
of water conservation devices in
an area which is not rationed.
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Oak Park (near Ventura): This
program involves the distribution
and installation of the devices
in about 700 homes. By monitor-
ing water consumption and sewage
flows, the test should provide
information as to the effective-
ness of water conservation
devices.

El Segundo: This program in-
volves the sale of water conser-
vation devices at cost. The
program is designed to test the
public's willingness to purchase
water conservation devices in an
area without mandatory rationing.

In connection with the study program
outlined abtove, the DWR invited manu-
facturers and suppliers of water-saving
devices to submit samples of their
wares for testing. Approximately

50 firms responded by providing

131 different varieties of items for
inspection and tests. Items submitted
included 31 types of toilet devices,

63 flow restrictors or valves, 17 dif-
ferent low-flow showerheads, and

20 leak detecting dye samples. The DWR
tested all samples in a testing program
conducted at its Bryte laboratory.
Results have been evaluated and form
the basis for selecting state-furnished
devices distributed to communities
involved in the conservation study
outlined above.

The Office of Appropriate Techmology
and DWR have planted a demonstration
garden of drought-resistant plants.
garden provides information on water
conservation techniques useful in land-
scaping, encourages the use of drought-
resistant plants and native vegetation,
demonstrates water-saving techniques,
and provides information -on plants'
water demand. Open to the public, the
garden can be seen at 17th and N
Streets in downtown Sacramento.

The

The Interagency Agricultural Information

Task Force has prepared a number of
pamphlets with tips on meeting water
needs during the drought. These
pamphlets are free, and they are avail-
able at any drought information office.
With severe cutbacks in deliveries to
agricultural users, a program of
planned water conservation can meet
current needs. Each of the following
offers some potential for reduction in
agricultural water use:

1. Irrigation method.

2. Irrigation scheduling.

3. Good drainage.

4., Soil management.

5. Weed and phreatophyte control.

6. Seepage control.

7. Crop factors.

8. Land use.

o TR

34. Drip irrigation of a young orchard. Water-conserving
techniques are becoming more common.
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Persons interested in better water
conservation management programs should
contact the following agencies for more
information:

° Tlocal Agricultural Stabilizatien
and Conservation Service office
for possible special practices
or cost-sharing.

° Farmers Home Administration for
special local programs or avail-
able disaster loans.

° Local Cooperative Extension
Service Office.

° Local irrigation district or
irrigation officials.

° Local Soil Conservation District
Office and Conservation District
officials.

° Agricultural Research Service.

° Department cf Water Resources.

° gtate Water Resources Control
Roard.

° [U. S. Bureau of Reclamation.
° U. S. Geological Survey.

Regulatory Actions

The Public Utilities Commission on
February 10, 1977, ordered the distri-
bution of water-saving kits to all
agencies under its jurisdiction, the
forecasting of water supply available
in 1977, and drafts of water rationing
plans and local ordinances for their
enforcement, if forecast supplies are
inadequate. The utility serving the
Monterey Bay area is already under PUC
ordered rationing.

The State Fnergy Commission is deter-
mining the availability of emergy to
meet needs in 1977. It is working with
all the State's utilities to assure
adequate supplies in all areas of the
State.
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The SWRCB's interim Delta water quality
criteria for 1977 (discussed elsewhere
in this report) allowed additional
water to be conserved for beneficial
use elsewhere. The Board's June 2,
1977, emergency criteria provides for
conservation of additional supplies.
The Board is also holding expedited
hearings to provide special permits to
appropriate water on a temporary basis
and is providing special supervision to
determine and enforce priorities of
existing use. The Board exercised its
regulatory powers in cutting off surface
water supplies to a residential recrea-
tional lake in Mission Viejo. It con-
sidered filling the lake with scarce
surface supplies, an unreasonable use
of water in this drought year.

In other actions to ensure equitable
use of existing water, the SWRCB has
sent letters to diverters holding per-
mits and licenses in the Sacramento and
San Joaquin Valleys informing them that,
due to record low runoffs, water would
soon become unavailable for their use
under existing priorities.

On March 29, 1977, about 520 permittees
and license holders in the Sacramento
Valley were advised that water avail-
able for their 1977 uses would probably"
end in May. Colusa Drain diverters

were advised to expect less than half
the water available in 1976.

On April 18, 1977, the SWRCB sent
letters to 103 permittees and license
holders on the San Joaquin River system
informing them that under existing
priorities, water would be unavailable
to them at some point this summer.
Cutoff dates for individuals ranged
from April to August.

Riparians and permit and license holders
in the Delta (2,385 in number) were

sent letters on May 18, 1977. Riparians
were requested to reduce consumptive use
in accordance with expected stream run-
offs, and permittees and license holders
were informed that no water would be
available to them after May 1.
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35. A disappearing river—The Cosumnes River, shown
here near Sloughhouse in mid July, was among the
first to stop flowing.

Riparians and pre-1914 appropriators on
the San Joaquin River system were in-
formed on May 27, 1977, that water on
the Calaveras and Cosumnes Rivers

would be unavailable after June 1.

Riparians on other rivers in the

San Joaquin Valley were requested to
cut back their use to the percentage of
available supply as calculated by the
State. Pre-1914 appropriators were
notified that no natural flows would be
available to them commencing in June.

The Board, in cooperation with the DWR,
has also initiated a diversion monitor-
ing program in the Sacramento Valley to
ensure that water reaches those entitled
to receive it. The SWRCB reports that
cooperation is excellent as everyone

is trying to comply with the State's
conservation efforts.

The SWRCB has adopted a Policy and
Action Plan for Water Reclamation in
California and the guidelines and cri-
teria therein make it possible for many
communities faced with drought-caused
water shortages to solve some supply
problems by using reclaimed water. The
Regional Water Quality Control Boards
are working with individual communities
to help them in this effort. The SWRCB
is also urging all state agencies to
identify activities and uses where re-

claimed water could be substituted for
fresh water.

Watermaster service (by the DWR,
Northern District) started two weeks
early in Shasta Valley, Surprise
Valley, South Fork, and North Fork
Pit River areas, and a month early in
the Susanville area, due to the
drought.

In a move to conserve energy made
scarce by the drought, the State PUC
adopted regulations April 12, 1977,
providing for a restructuring of
natural gas rates so that prices will
jump as usage increases above
"lifeline" amounts.

Fish and Wildlife Contingency Plans

The Department of Fish and Came (DFG)
has prepared a rather comprehensive
contingency plan to mitigate the
effects of the drought on fish and

36. Rescue Operations—A full dip net of steelhead trout
is displayed by o member of the California Conserva-
tion Corps during a recent rescue of fish stranded in
the San Lorenzo River. The fish were returned to the
ocean in an operation conducted by the Department of
Fish and Game with the aid of the CCC. (photo by
Jack White, Department of Fish and Game, Yountville,
California)

111



wildlife. Action dictated by the five
part plan has already started as 1977
continues as the driest year in
California history.

The first part of the plan involves
rescue and transportation of drought-
stricken wildlife. This includes such
activities as transporting fish trapped
by low flows, monitoring rare and en-
dangered species and supplemental
feeding of wildlife.

Two major fish rescues have already
taken place this year. In May, 114
steelhead trout trapped in shallow
pools in the San Lorenzo River were
rescued and transported downstream to
areas of the river where the flow was
adequate to accommodate their seaward
migration. In Butte and Tehama
Counties, a two-month long rescue
operation saved 2,000 king salmon.
The fish were taken from below the
Red Bluff Diversion Dam because the
water flow at the mouth of spawning
tributaries was inadequate to permit
migration to higher elevation spawning
areas. The DFG, in cooperation with
the U. S. Fish and Wildlife Service
(USFWS), trucked the king salmon to
their spawning areas in Mill, Deer,
Chico, and Butte Creeks.

Plans to aid fall-run salmon are also
being prepared. These plans include
helping fish endangered by low flows
and high temperatures. The DFG and
USFWS plan to discourage fish passage
at Red Bluff Dam Fishways, thus forcing
as many salmon as possible to spawn in
downstream areas where the threat of
copper pollution is lessened. Not all
of the spawners can be stopped at Red
Bluff; therefore, the placement of
another barrier just above the mouth
of Battle Creek is under consideration.
Protecting the spawning run this year
will assure a return of more adult
salmon three years from now.

Supplemental feeding of wildlife may

include both range animals and water-
fowl, but alleviating the plight of the
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waterfowl is the main intent of the
action. Since much of their normal
food supply will be lost this year
through various impacts of the drought
(farmers changing to drought resistant
crops; decrease in alkali bulrush pro-
duction), their survival may indeed
depend on DFG intervention.

As the second part of the DFG's drought
contingency plan, a special information
service has been made available to the
public. The five regional offices are
prepared to report on current fishing
opportunities, boat launching condi-
tions, and the status of access to
waters in their respective areas.

The third contingency effort has been
to step up the catchable trout stocking
program to provide better fishing
earlier in the season. This permits
anglers to take fish while water condi-
tions are most suitable and thins out
the number of fish in hatcheries where
water allotments may be curtailed later
this summer. The general trout fishing
situation for the five regions follows.

In the Northern Counties (Region 1), a
decrease in the Darrah Springs Hatchery
water supply forced the DFG to plant a
large percentage of its trout early in
the season. Even before spring stocking
started, plans to plant some of the
lakes and streams in Modoc and Lassen
Counties were cancelled because low flow
and unsuitable temperatures existed.

No problem is expected in the larger
lakes and reservoirs. In general, the
abundant water resources in that area
can be expected to remain suitable for
trout populations throughout the summer.

In the inland counties north of the
Stanislaus River (Region II), planting
started a month to a month and a half
earlier than usual. Planting is
expected to carry on as normally as
possible through July, August, and
September. Some problems may crop up
due to water temperature increase
during August.




The central coastal counties (Region
III), have fared the worst of all the
areas in the State. Low water levels
and increasing temperatures have caused
problems. The DFG has attempted to
stock the normal amount of fish, how-
ever, by planting heavier in available
waters and by planting earlier in the
season when flow and temperature con-
ditions were still suitable. Planting
lessened during July and August in many
areas. Fish die offs were experienced
in Lake Pillsbury and Lake Hennessey in
late June due to high temperatures and
the associated oxygen depletion. Lake
Pillsbury is expected to be essentially
empty by the end of the summer.

The inland counties south of the
Stanislaus River (Region IV) are having
a better season than anticipated. This
is due to some heavy rainfall over the
southern Sierra Nevadas in late spring
and early summer. In anticipation of
another dry summer, more trout were
planted earlier in the season than in a
normal year. Three quarters of the
fish had been planted by the July 4th
weekend leaving the fishing prospects
for the rest of the season a little
less than average. Although some of
the smaller streams will exhibit low
flows and high temperatures by late
summer, there are no particularly bad
spots in this region.

Southern California (Region V) is
experiencing a near-normal trout sea-
son. Heavy plants were made in the
spring during optimum water conditions.
All of the higher elevation lakes and
streams are expected to remain in good
condition. Lower elevation streams,
especially in Inyc County, are expected
to experience adverse flow and
temperatures.

The fourth contingency measure to be
implemented by the DFG is to negotiate
for water allotments with other water
usere. The intent of the DFG is to
assure, as much as possible, that suf-
ficient quantities of water will bte

available to support the fish and wild-
life dependent upon it for survival.
Discussions are under way with the DWR
and the Bureau of Reclamation with the
aim of regulating streamflow and temper-
atures, when necessary, for the benefit
of the anadromous fisheries. In the
past, such arrangements have been made
with water at Shasta, Trinity, and
Oroville Dams.

The final action proposed by the DFG

to aid drought impacted wildlife is the
drilling of wells on state waterfowl
management areas and federal refuges
on which the DFG regulates hunting.

As a result of drilling wells, the DFG
hopes to provide more habitat, food,
and space for the millions of ducks
which winter in California. It also
hopes to decrease crop depredation, and
alleviate the threat of widespread
waterfowl disease this winter (associ-
ated with large concentrations of
birds). Federal funds have been
requested by the DFGC to dig wells at
four state waterfowl management areas.

Several unique opportunities for wild-
life management have been made avail-
able as a result of the drought. It is
pertinent to mention them here, as

they could not be implemented if the
State water systems were not abnormally
dry.

The first is the opportunity to observe
the effects of unusual water conditions
that will occur in the Delta. This
data will be useful in verifying esti-
mates of the effects of intensive water
management there. The Bay-Delta
fisheries program is monitoring the
situation.

Low water levels in reservoirs will
provide opportunities for controlling
undesirable fish. Such fish may be
eliminated by drying the reservoir, or
by using chemical treatments too expen-
sive to use on a large volume of water
in a non-drought year.
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While water levels are low and more
shoreline is exposed, aerial seeding of
selected plant species may be under-
taken. Plants which would be promoted
are those which will provide shelter

for juvenile game fish when the water
level returns to normal. Also, the
decomposition of the plants will release
nutrients valuable to the productivity
of the water body.

Along with plants, shelters of a more
substantial nature may be built. Both
juvenile and adult game fish species
will benefit from this construction.

Man-made waterfowl nesting islands can
be constructed in the water depleted
lakes and marshes. This will be done
with the cooperation of the U. 5.
Forest Service and the Bureau of Land
Management where their lands are
involved.

As far as game animals are concerned,
monitoring activities will be necessary
to determine the effects of the drought
on habitat changes, shifts in animal
populations, behavior patterns and
overall effects. The opportunities
will be available to find out which
springs are permanent and which are
intermittent. This will be done by
field personnel in conjunction with
other field activities.

Under "The Emergency Drought Act of
1977", $10 million was appropriated to
the Bureau of Reclamation to be used
for projects relating to the acquisi-
tion of new sources of water for fish
and wildlife. It is expected that the
majority of the appropriation will be
used to fund the drilling of wells on
federal land. Although projects have
been submitted for funding, no decision
has been made yet as to how the funds
will be allocated.

Cther Mitigative Actions

The Department of Water Resources has
initiated a $125,000 cloud-seeding pro-
gram in Nerthern California and in the
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Kern River Basin where there are
usually cumulus clouds which can be
seeded to increase the amount of preci-
pitation. In addition to providing a
soil-moisture base for this winter's
runoff, there will be major benefits
in reduced fire hazards; water supply
for livestock, wildlife, and fish; and
improved range conditions. Seeding
activities, employing 3 twin-engine
aircraft, will continue throughout
summer and early fall. Radar will be
used to locate and help direct the
seeding operations and to avoid any
precipitation in areas which might be
damaged by rainfall.

The Department of Navigation and Ocean
Development has been engaged in extend-
ing boat ramps to mitigate impacts upon
recreation. Ramps were extended at
Packer's Bay on Shasta Lake and
improvements are under construction for
Lakeside Park, a Lake County facility
on Clear Lake near Kelseyville. The
improvements, consisting of deepening
an entrance channel, should be com-
pleted by late August at an estimated
cost of $15,000. Other Department
Projects completed or under construc-
tion include channel dredging for the
Lucerne Park at Clear Lake (completed
July 22, 1977, at a cost of $9,000), a
ramp extension at Ruth Lake in Trinity
County (being constructed as the water
level drops, at a cost of $15,000),
constructing an access road to a por=-
table USFS ramp at Trinity Center on
Clair Fngle Lake (under construction

at a cost of $15,000), furnishing land-
ing mats for temporary extensions of
ramps being constructed by the
Department of Parks and Recreation at
Folsom and Oroville Lakes, and a ramp
extension at Broderick in Yolo County
(estinated completion in late August

at a cost of $16,000).

Because of fast developing changes in
conditions caused by the drought, the
Department of Parks and Recreation has
changed its system of reservations for
state parks and recreational areas.

No longer will reservations be accepted
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as much as 90 days in advance of
planned use. The limit for 1977 is
30 days.

The Wildlife Conservation Board is
funding the extension of boat ramps at
Lake County's Redbud Park at Clear Lake
Highlands. This project, still under
construction, was operational by

July 4, 1977. The Board is also
extending the state-owned ramps at
Anderson on the Sacramento River, and
at Lake Forest near Tahoe City. Both
of these projects are expected to be
completed in September.

The U. S. Forest Service, in moves to
conserve water, has banned the use of
water for dust abatement on the roads

in its 9.7 million hectares (24 million
acres) of forestland, is reducing land-
scape watering by 50 percent, practicing
conservation intended to save 25 percent
of its domestic water, using water-
saving devices at its recreational
sites, and has placed a moratorium on
uses of water beyond established
activities.

In planning for the fire season, the

U. S. Forest Service began training

two months early and expects to acti-
vate its Red Flag Alert statewide.
Recreational sites in the forests are
being examined for projected water
availability for drinking and sanita-
tion purposes. To learn the amount and
location of drought-caused tree mortal-
ity, information needed for salvage
operations, the USFS is planning aerial
surveys. Salvage operations are
planned for quick removal of dead and
drying trees to prevent the spread of
an infestation of insects and disease.
The public will be granted the use of
dead or downed woody material for
noncommercial uses.

Recognizing the devastating potential
of the 1977 wildlands fire season, the
California Department of Forestry (CDF)
had developed a plan of augmented fire
protection measures. Eight million
dollars has been appropriated for the

implementation of the plan to check the
increased fire danger this year. The
key points of the mitigative effort
include:

1. Increased manpower on engine
crews.

2. Increased number of lookouts and
aerial reconnaissance of forests
for fire detection.

3. Intensified fire prevention
effort.

4. Renting of water tankers and
pumps to increase the availabil-
ity of water.

5. Increased length of time that air
tankers and helicopters are
available.

Since 95 percent of wildland fires are
man caused, the CDF has made thousands
of contacts and inspections, urging
citizen cooperation in preventing these
disasters.

It is extremely important that every
person who lives in, works in, or uses
the State's rural or forested areas
help to prevent fires from starting.
The public should also take measures
to protect its exposed homes and other
property from the possibility of
encroaching wildland fires. The U. S.
Forest Service (USFS) suggests the
following preventive measures for the
public to decrease both fire and
disease hazards on private land.

1. Reducing the number of trees,
shrubs, and bushes.

2. A deep-watering program if local
water rationing programs are not

in effect.

3. Pruning out dead and dying tree
parts; thinning tree crowns.

4, Promptly treating wounds in
trees.
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5. Removing dwarf mistletoe plants
from tree crowns.

6. Postponing home-improvement
projects that would injure tree
roots (e.g., sidewalks, driveways,
patios, curbs).

7. NOT stacking firewood against
trees -— because beetles could be
living in the firewood.

8. Refraining from parking and
driving cars under trees —- their
weight can break tree rootlets.

9. Guarding against careless skinning
of bark from trees when lawn
nmowing and pruning -- certain in-
sects and disease organisms are
attracted to these wounds.

10. Keeping hatchets away from
children.

The Department of Finance has prepared
a report on the economic impact of the
drought covering its effect on segments
of the economy and upon the different
geographical areas. It has been avail-
able since May 1977.

The State is pursuing a coordinated plan
of water development and permanent Delta
protection, involving the cooperation of
the U. S. Bureau of Reclamation, and
Federal legislation to authorize federal
participation in protective measures.

In a stepped-up drought year program,
the DWR will take additional measure-
ments of ground water levels in the
San Joaquin Valley. To monitor the
effects of increased agricultural pump-
ing expected this year, the DWR agreed
to undertake measurements in June and
August to supplement those normally
taken each spring. The information
thus gained should prove useful to
water agencies, individuals, and farm
interests.

Water Supply Forecasting

The difficulties experienced by opera-
tors of California's water supply
projects and their customers during
the drought forcibly illustrates the
need for an accurate assessment of
available water. Reliable runoff pro-
jections are needed to make early
reservoir operating decisions to avoid
disaster in a severe drought. They
provide for more effective management
decisions in normal and wet years as
well.

The Department has long been involved
in water supply forecasting through the
California Cooperative Snow Survey
Program.* Although the basic proce-
dures used in making the forecasts in
this program were developed years ago,
they have been refined and improved
through the years as more data became
available.

These forecasting procedures are pri-
marily statistical in nature, involving
over the years the collection of snow
water content and other data for vari-
ous watersheds and correlating this
data with runoff data. Data collected
by the snow surveyors in the first half
of each year is then measured against
this '"data base'", enabling estimates of
spring and summer streamflow. This
approach has worked reasonably well.

However, there has been one serious
problem. Because there is no proven
system of long-range weather forecast-
ing, assumptions of future weather
conditions must be made. The assump-
tion always made is that future preci-
pitation in any given yvear would be
normal —- regardless of what the first
part of the year had been. This assump-
tion has resulted in the largest single
error in DWR forecasts during past
years, including the current drought.
Another problem is that the correlations
used to predict runoff do not extend low

This program, which originated in 1929, now involves more than 50 state,
national, and private agencies, which pool their efforts in collecting snow

data.
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More than 300 snow courses are sampled each winter.
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enough on the graphs. In other words,
we have had no previous experience with
a year this dry.* A complicating
factor is the condition of the soil
during a drought. Abnormally dry soil
absorbs much of the moisture that
otherwise would appear as runoff.

The drought has underscored the need to
further the "State-of-the-Art' in water
supply forecasting, and a real oppor-
tunity exists in this area. The
Department intends to act aggressively
in this field, and some of the efforts
in this regard are:

° Studying two long-range weather
forecasting methods, one by the
Dr. Irving Krick Organization
(based on projections of future
atmospheric pressure patterns),
and one by Scripps Institute of
Oceanography (correlating Pacific
Ocean sea surface temperatures
with weather in California).

Investigating runoff forecasting
techniques of other agencies,
particularly computer modeling.**

Budgeting for additional tele-
metering equipment (automatic
snow sensors that can be read by
remote control).

Operationally testing, under a
4-year contract with the National
Aeronautic and Space Administra-
tion, the use of satellite photos
to improve snowmelt estimates.

In addition to these long-range efforts
to improve water supply forecasting
techniques, the DWR will begin issuing
forecasts of future runoff conditions
based on the assumption that existing
weather trends will continue. (This
would be in addition to the usual fore-
casts assuming normal future water
conditions.)

Commission for Revising California

Water Rights Law

Existing laws in California establishing
water rights have undergone little
change since the mid-1800s. The current
legislation is not only an obstacle to
optimal water management practices, but
it also contributes to waste of the
State's scarce water resources.

On May 11, 1977, Governor Brown
announced his appointees to head the
Governor's Commission to Review
California Water Rights Law. The
Commission is to review and recommend
changes concerning present laws govern-
ing water rights in California. The
members of the Commission include:

°® Chairman Donald R. Wright, Chief
Justice, Supreme Court of
California, 1970 to 1977.

Ira J. Chrisman, former member
of the California Water
Commission, 9 years as chairman.

James A, Cobey, former California
State Senmator, co-organizer of
the Western States Water Council,

=
Other agencies with forecasting activities have reported similar difficulties

this year.

**0ne such model is that used by the National Weather Service River Forecast

Center in Sacramento.

It is a hydrologic computer model which makes extended

runoff forecasts for many watersheds in California, taking into account numer-
ous factors, including antecedent conditions, estimates of soil moisture, and

temperature.

(DWR's staff participated in the early development of this model
several years ago for flood forecasting purposes.)

Complex models such as

this require large computer capacity and must continuously be fed large
amounts of basic data or synthesized information, but they may have the poten-
tial of providing better extended projections, especially in unusual situations
such as droughts or floods, and during snowmelt periods.

117



118

and since 1966, associate

justice, California Court of
Appeal, Second Appellate District,
Division Three, Los Angeles.

David Hansen, Associate Professor
of Agricultural Economics at the
University of California in Davis,
and a member of the State Board
of Food and Agriculture.

Arthur L. Littleworth, an
attorney practicing in the field

of water rights.

Mary Anne Mark, an engineer
presently associated with the
U. S. Army Corps of Engineers,
and a member of the Water
Committee of the Sierra Club.

Charles Jarvis Meyers, Dean of
Stanford University Law School, a
distinguished law professor and
author of a leading casebook on
water law.

Arliss L. Ungar, member of the
League of Women Voters and the
Delta Environmental Advisory
Council.

Thomas Zuckerman, an atforney
specializing in water law.

Ronald B. Robie, Director of the
Department of Water Resources, and
John E. Bryson, Chairman of State
Water Resources Control Board will
serve as ex-officio members on the
Commission.
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1978 OUTLOOK

California has just experienced, back-
to-back, two of the driest years of the
century, with the current year setting
all-time records for low precipitation
and runoff. As a result, the State's
surface reservoirs contain barely enough
water, in many cases, to meet the mini-
mal needs of 1977 —- even with current
conservation practices. Ground water
levels have been drastically lowered.
Thus, we approach 1978 with little in
the way of reserves and with no margin
for error in planning the use of water
in the remainder of the current year.

Even if 1978 were to bring with it a re-
turn to average rain and snow, the water
supply deficit leading into 19278 would
not be erased. Furthermore, we cannot
assume that 1978 will be wet, and that

1977 is the last dry year of this series.

In recent history, we have had as many
as six ccnsecutive years of below nor-
mal precipitation.

The critical impact of a third dry year,
the prcbability that 1978 could be belcw
normal, and the more remote but real
possibility that 1978 could be as dry

as 1977, demands that a drought strategy
be developed to ensure meeting critical
needs, alleviating general drought con-
ditions as much as possible, and identi-
fying actions to make the best use of
very limited resources. This chapter
discusses the outlook for 1978 and pro-
vides a basis upon which drought strat-
egy plans can be prepared.

For the development of drought strat-
egies, it is prudent to consider the
"worst condition" that realistically
could occur. A repeat of 1577 runoff
during the 1978 water year is such a
condition.

There are a number of other assumptions
also necessary to determine where con-
tingency plans may be required and to
serve as a basis for problem assessment.
The following have been adopted in this
evaluation:

Surface water supply availability
will be based on full utilization
of surface reseryoir storage with
most reserveirs emptied by the end
of October 1978, if necessary to
meet water demands.

The current (June 2, 1977) emer-
gency water quality standards
for the Sacramente-San Joaquin
Delta and other critical areas
will apply during 1978.

Ground water pumping will be at
least as much in 1978 as it was
in 1977. (A conservative
assumption.)

Energy will be available as needed
for ground wzter pumping and for
the pumping plants of water convey-
ance systems.

The Department of Water Resources and
the Goverrnor's Drought Emergency Task
Force provided assistance to local areas
in 1977 by acting as a catalyst in nego-
tiations with local areas to reallocate
water, providing technical assistance
and information, focusing drought aid
programs, undertaking construction of
interties, and providing emergency sup-
plies from the State Water Project. It
ie expected that similar assistance will
continue in 1978. It is assumed that
Southern California's SWP entitlement
will be released for use elsewhere in
the same amounts as in 1977, and that
Colorade River supplies will be used to
make up the difference.

For purposes of a statewide summary of
the 1978 water supply and demand, and
the assessment of critical areas, it is
also assumed that local agencies, which
are responsible for delivering two-
thirds of the water used in California,
will respond as ably in 1978 as they did
in 1977. However, in some cases solu-
tions to critical problems are beyond
the technical, legal, or financizal capa-
bilities of local areas. To identify
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those areas where the State may need to
take an active role in preparing and im-
plementing drought contingency plans,
the following guidelines were developed.

1. If a local area can reasonably be ex-
pected to have a 1978 water supply
capable of producing a minimum of 284
litres (75 gallons) per capita per
day (about half of normal minimum us-
age) and 75 percent of 1976 use for
governmental, commercial, and indus-
trial purposes, a State action con-
tingency plan will not be necessary.
If these minimum amounts cannot be
anticipated, alternative plans will
be prepared.

2. 1If a local area has no reasonable ex-
pectation of being able to provide
132 litres (35 gallons)per capita per
day for domestic water supply, or 75
percent of 1976 use for governmental,
commercial, and industrial require-
ments, State emergency powers could
be exercised to provide up to this
amount.

3. Contingency plans will be formulated
for maintenance water for perennial
crops and for livestock but not for
other agricultural purposes.

Based on the assumpticns and policy
guidelines described above, the follow-
ing elements of the potential 1978 water
shortage were analyzed:

® Potential supplies from major
reservoirs.

Ceneral operation of water impor-
tation projects.

Water supply and demand by hydro-
logic areas of the State.

® Water deficiency assessment by
hydrologic areas of the State.

Critical water deficient areas.
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This water demand-supply-deficiency
analysis will be the basis for prepar-
ation of drought contingency plans by
the Governor's Drought Emergency Task
Force and covers a range of different
impacts due to the drought. The con-
tingency plans will assist local agen-
cies in their efforts to cope with the
drought if it continues into 1978 with
the same intensity as in 1977.

Potential Supplies From Major
Reservoirs

Table 10, entitled "Projected 1978 Water
Supply Availability From Selected Reser-
voirs'", lists 28 reservoirs within
California that provide the basic sur-
face water supplies and hydroelectric
energy generation for much of the State.
It illustrates the water shortage and
carry-over storage situation resulting
from the current drought situation and
as projected into 1978.

The Colorade River storage system
(i.e., Lakes Powell, ead, Davis,

and Parker), a major source of water
and hydroelectric power for Southern
California and the Pacific Southwest,
has not been included since its large
quantities of carry-over storage will
continue throughout 1978 to effectively
mitigate many of the drought impacts in
the Lower Colorado River Basin states,
including Southern California.

In formulating this table, the assump-
tions were made that streamflow condi-
tions during the 1977 water year would
be repeated in the 1978 water year and
that most reservoirs would be drawn
down to dead storage, if necessary, by
October 1, 1978. The actual conditions
that will occur in 1978 will vary from
those presented as a result of precipi-
tation and runoff differing from that
assumed. In addition, different opera-
tional strategies may be adopted by the
operating agencies. This is particu-
larly important in those drainage basins
that have been developed by more than a
single agency.




TABLE 10

PROJECTED 1978 WATER SUPPLY AVAILABILITY FROM SELECTED RESERVOIRS

(Assuming: Repetition of 1977 Water Year Runoff in 1978; and All Reservoirs Drawn down to Minimum
(Dead) Storage by September 30, 1978)
(Water Units are 1,000 acre-feet equal to 1.233 cubic hectometres)

Reservoir Inflows Storage Levels Reservoir Release
1/ Percent Average 4/ 6/ 7/ Percent

Normal= 2/ of for 10/1 3/ Minimum— ] 5/ Normal— 1978~ of
ervoir River Year 1978~ JNormal Maximum 1966-75 10-1-77= Power 9-30-78~ Year Potential Normal

Mad 202 23 11 52 31 4 NA 0 73 27 37

ir Engle Trinity 1,243 196 16 2,448 1,897 184 313 10 970 36l 37

Hllsbury Eel 396 30 8 94 43 15 * 0 185 44 24
docino Russian 77 36 47 123 59 3 NA 0 163 is 24
sta Sacramento 5,710 2,170 38 4,552 3,350 582 502 116 2,810 2,622 93

froville Feather 4,350 750 17 3,484 2,537 740 852 30 1,850 1,194 65
anor Feather 632 310 49 1,308 817 500 * 298 512 s12/ 100
lebright &

Bullards Bar Yuba 2,274 290 13 1,040 630 200 260 10 1,100 474 43
ck Butte,
st Park, &

tony Gorge Stony 392 21 5 260 51 20 NA 20 171 17 10
r Lake &

Indian Valley Cache 270 0 0 700 79 0 NA 0 94 0 0
yessa Putah 360 20 6 1,602 1,375 667 XA 492 195 1058/ 100
ch Meadows &

11 Hole American 391 27 7 342 227 6 * 6 98 27 28
on Valley American 164 v 23 271 175 7 * 7 262 a7 15

blsom American 2,598 300 12 1,010 700 150 ele] 0 1,230 G41 36
D System Mokelumne 707 80 11 801 467 154 NA 14 243 215 89
ones & Tri

System Stanislaus 1,085 150 14 343 160 21 NA 10 600 157 26
ch Hetchy 8/

tem Tuolumne 1,168 251 21 866 404 313 * 254 1o 1= 100
Den Pedro Tuolumne 1,367 173 13 2,030 395 200 309 30 1,021 338 33
lure Merced 920 115 £3 1,026 564 115 115 0 870 223 23
fillerton San Joaquin 1,659 280 17 521 176 135 Jar:y 17 1,712 388 23
ne Flat Kings 1,568 305 19 1,002 422 70 NA 0 1,624 368 23
abella Kern 629 155 25 570 186 30 30 0 640 177 28
Truckee 524 164 31 732 494 4] NA 0 217 164 76
cimiento &

an Antonio Salinas 257 5 2 698 319 67 ¥A 32 180 35 19

chuma Santa Ynez 74 1 1 205 172 115 NA 88 28 285’} 100
tas Ventura 24 1 4 254 160 183 NA 164 20 20§f 100

owley Owens 146 68 47 184 139 36 NA 1 146 96 66
le Rock 0ld Creek 6 0 0 40 31 26 NA 22 4 & 100
Long-term mean annual inflow.

i .
1978 inflow equals that for 1977; and adjusted for evaporation bty approximate methods.

!Forecasted carry-over storage into the 1978 water year.

.'{ Minimum level at which power plant can operate. *Fead on power plants are not affected by reservoir level.

Dead storage, i.e., storage at the lowest level gravity outlet.

f Average scheduled reservoir releases.

“ Vith no residual storage for carry-over into the 1979 water year. 121

Nermal reservoir release assumed.

See text discussion for major reservoirs.



The long-term mean annual inflow to the
28 reservoirs listed totals approximate-
1y 36 000 cubic hectometres (29.2 mil-
lion acre-feet), and the projected 1978
inflow is about 7 20C cubic hectometres
(5.8 million acre~feet), or approximate-
ly 20 percent of normal. The variation
in individual basins is from 49 percent
to G percent. (It should be noted that
inflocw to Clear Lake and Indian Valley
Reservoir is shown as zero, although
some inflow will actually occur. This
is because reservoir evaporation will
consistently exceed that small inflow
and no water will actually be available
to the operating agency.) Alsc, inflow
to the Hetch Hetchy system is shown as
only that portion that is divertible by
San Francisco. The total inflow is proj-
ected to be 240 cubic hectometres
(195,000 acre-feet) with 83 cubic hecto-
metres (67,000 acre-feet) being included
as inflow to New Don Pedro Reservoir.

The total storage capacity cf the listed
reserveirs is 32 800 cubic hectometres
(26.€ million acre-feet), and the aver-
age October 1 storage over the period
1966-75 has been about 19 900 cubic hec-
tometres (16.1 million acre-feet), or

60 percent of capacity. Projected
carry-over storage as of Cctober 1,
1977, is only 5 400 cubic hectometres
(4.4 million acre-feet), or 17 percent
of capacity and only 28 percent of the
average October 1 storage.

Available carry-over storage will vary
from zero on Cache Creek and for Lake
Tahoe tc 910 cubic hectometres (740,000
acre-feet) for Oroville. The figures
shown for minimum power represent the
storage (in acre-feet) remaining when a
reservoir falls tc the minimum level at
which the associated power plants can
operate. Much of the water in storage
at minimum power level is potentially
available for release for other purposes.
However, permission of the Federal Power
Commission will generally be required to
draw a reservoir below minimum power
pool. Whether or not this is actually
done will partially depend on the anal-
ysis of the tradeoffs inveolved in using
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this water to provide a base for contin-
ued power preduction rather than for
water supply.

Projected total reservoir storage on
October 1, 1978, will be 1 700 cubic
hectometres (1,375,000 acre-feet), or
only 9 percent of average. Of this
total, 460 cubic hectometres (375,000
acre-feet) is dead storage (i.e., the
storage below the lowest gravity outlet
of the reservoir) and would require
puniping to be available. The remaining
1 230 cubic hectometres (1 million acre-
-feet) of stored water would be in five
reservoirs: Almanor, Berryessa, Cachuma,
Caeitas, and Whale Rock.

Scheduled reserveir releases in a nor-
mal year average 21 500 cubic hecto-
metres (17.4 million acre-feet). Poten-
tial releases for the 1978 water year
approximate 10 500 cubic hectometres
(8,5 million acre-feet), or 49 percent
of normal. Percentages range from zero
for the Cache Creek system to 100 for
Almanor, Berryessa, Cachuma, Casitas,
and Whale Rock. The latter three reser-
voirs experience relatively small de-
mands and are isolated from the main
areas of water demand in the State,
Therefore, the October 1, 1978, carry-
over in Lakes Almanor and Berryessa is
all that would be readily available for
redistribution to water short areas.
Their storage is estimated to total 970
cubic hectometres (790,000 acre-feet).

It should be reiterated that, with the
five exceptions noted above, the under-
lying assumption for the 1978 reservoir
operation scenario is that all surface
storage would be drawn down to minimum
level by October 1, 197€, the beginning
of the 1979 water year, with no residual
storage for carry-over into the 1979
year. In most situations, this is not
judged to be a prudent mode of operatiom.,

General Mode of Operation and Capabil-

ities of Major Diversion Projects

The major project systems serving
California via transbasin diversions of




water supplies are shown on Figure 12,
They are: Hetch Hetchy Project from the
Tuolumne River, serving the City of San
Francisco; the Mokelumne River Aqueduct,
which delivers to the East San Francisco
Bay communities; the Colorado River Aque-
duct operated by The Metropolitan Water
District of Southern California; the

Los Angeles Aqueduct and associated hy-
droelectric generation facilities, which
make deliveries from the Owens River and
Mono Basin to that City; the Central Val-
ley Project operated by the U. S. Bureau
of Reclamation principally to provide
agricultural water service within the
Sacramento and San Joaquin Valleys; and
the State Water Project providing muni-
cipal, industrial, and agricultural
water services to a total of 31 contrac-
tors in the Central Valley, south San
Francisco Bay, and Southern California
regions.

This discussion relates the normally
available delivery capabilities of these
project systems to their anticipated
capabilities in 1978.

The Hetch Hetchy Project

Normal annual water need of the service
area, based on use during 1975-76, was
about 380 cubic hectometres (310,000
acre~feet).

This year, the City of San Francisco
initiated a mandatory rationing program
to reduce water use by 25 percent.
Based on a 25 percent reduction, annual
water use in the service area in 1977
will be about 280 cubic hectometres
(231,000 acre-feet).

All of the water delivered by the Hetch
Hetchy system comes from system storage
in Hetch Hetchy Reservoir and Lakes
Lloyd and Eleanor in the Tuolumne water-
shed and several local Bay Area reser-
voirs. Lakes Lloyd and Eleanor ordinar-
ily serve as hydrolectric sources for
the City and as storage for satisfaction
of downstream water rights., This year
the two reservoirs were connected, by

means of reactivating an old canal, to
the Hetch Hetchy Aqueduct intake. Thus,
their storage can be made available for
water supply deliveries, Total fixed
reservoir capacity is 1 070 cubic hecto-
metres (866,000 acre-feet). The average
water supply to the Hetch Hetchy system
consists of about 310 hectometres
(253,000 acre-feet) from the Tuolumne
watershed and 70 cubic hectometres
(57,000 acre-feet) from local watersheds.

Initial studies had indicated that a sub-
stantial amount of water presently

stored in the system's reservoirs would
be required to meet water needs for
1977-78. However, precipitation in the
upper Tuolumne River drainage basin dur-
ing May 1977 was 300 percent of the long-
term average and a thunderstorm in the
first week of June produced additional
unexpected inflow to the reservoirs. As
a result, the July 1 storage in the sys-
tem was about 490 cubic hectometres
(400,000 acre-feet), about one-third of
which was contained in Lakes Eleanor and
Lloyd, considerably more than had been
anticipated by the May 1 forecast.

If 1976~77 runoff should be repeated in
1977-78, and if a 25 percent mandatory
conservation level is maintained, the
January 1, 1979, storage would be 435
cubic hectometres (353,000 acre-feet).
This appears to be an adequate carry-
over storage reserve for the San
Francisco service area.

Availability of the runoff for system
use is complicated, however, by down-
stream water rights on the Tuolumne
River. Hetch Hetchy water and power
credits to serve these water rights,
accumulated in New Don Pedro Reservoir,
will be exhausted some time in 1978,
should there be a repetition cof this
year's water supply in 1977-78. If
1978-79 should also be dry, much of the
runoff originating above the Hetch
Hetchy system reservoirs would have to
be devoted to satisfaction of downstream
water rights. This could severely re-
strict the amount of water that could
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Figure 12

!

MAJOR AQUEDUCTS IN CALIFORNIA
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be obtained from runcff into the system
reservoirs and might necessitate full
reliance upon the accumulated storage.

The Mokelumne River Aqueduct

The East Bay Municipal Utility District
imports most of its water supply from
Pardee Reservoir on the Mokelumne River
via the Mokelumne Aqueduct., Normal
aqueduct deliveries are 270 cubic hecto-
metres (219,000 acre-feet) per year, and
local reservoirs supply 30 cubic hecto-
metres (24,000 acre-feet). The District
uses no ground water; however, there are
private wells in the service area, Nor-
mal annual water use is 300 cubic hecto-
metres (243,000 acre-feet), Early in
1977, the District initiated a mandatory
conservation program to reduce total
water use by 25 percent, later increased
to 35 percent, With these programs in
effect since February 1977, 1976-77
water use is expected to total 210 cubic
hectometres (168,000 acre-feet), 69 per-
cent of normal. Water supply for a dry
1977-78 will consist of 212 cubic hecto-
metres (172,000 acre-feet) of existing
district stored water and 46 cubic hecto-
metres (37,000 acre-feet) from the
Folsom-South Canal Unit of the USBR's
Central Valley Project. The District
has assumed that all 1977-78 water year
runoff from the Mokelumne River will be
needed to satisfy prior water rights and
losses, and none will be available to
the District. The projected water supply
is sufficient to deliver the same amount
of water as delivered in 1976-77, meet-
ing 65 percent of its normal deliveries,
and still maintain a reserve (51 cubice
hectometres or 41,000 acre-feet) in
storage.

The Colorado River Aqueduct

Under the assumption that only minimal
SWP water will be delivered to Southern
California in 1978, or that if large
deliveries were possible they would be
exchanged with Central and Northern
California, it will be necessary to
operate the Colorado River Aqueduct to

the full extent of the conveyance fa-
cility's capacity of 1 500 cubic hecto-
metres (1,2 million acre-~feet). For
areas of the Metropolitan Water District
with access to Colorado River water,
priority demands can be met by applying
essentially the same operational cri-
teria deyeloped for the remainder of
this year. However, emergency storage
in the Mathews and Skinner Reservoirs
will fall below minimum acceptable
levels unless additional conservation
and increased ground water pumping are
attained. At least 20 percent conser-
vation would be required. Since these
areas would be almost entirely dependent
upon continued maximum operation of the
Colorado River Aqueduct, emergency stor-
age levels would need to be maintained
to provide a 90-day supply.

The Los Angeles Aqueduct

The Los Angeles Aqueduct from the Owens
River and Mono Basins ordinarily pro-
vides about 80 percent of the water
supply, 580 cubic hectometres

(470,000 acre-feet) per year, for the
City of Los Angeles. In 1977, the ef-
fects of the drought will reduce sur-
face supply to 134 cubic hectometres
(108,500 acre-feet), and a court-imposed
restriction on pumping water from the
Owens Valley ground water basin will re-
duce pumped deliveries to 187 cubic
hectometres (151,800 acre-feet), for a
total of 320 cubic hectometres (260,000
acre-feet), The difference is being
made up by increased purchase of MWD
water, mainly from the Colorado River
Aqueduct. An injunction had limited
annual pumping to 134 cubic hectometres
(108,500 acre-feet), down from the full
pumping capability of 280 cubic hecto-
metres (228,000 acre-feet), but it has
been temporarily suspended from

August 1, 1977, until March 1978. Only
300 cubic hectometres (245,800 acre-
feet) will be available from the Owens
and Mono basins if the injunction is
reinstated in March 1978. On the other
hand, if the court extends the suspension
of the injunction for all of 1978, it
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would permit the City to pump an addi-
tional 150 cubic hectometres (120,000
acre-feet), for a total supply from
ground water and surface sources of 410
cubic hectometres (333,000 acre-feet).
In any event, increased reliance on the
MWD source will be necessary in 1978,

The State Water Project and The
Central Valley Project

' For a discussion of these two systems,
refer to preceding portions of this
report.

Potential 1978 Water Demands and Sup-
plies by Major Hydrologic Regions

Table 11 shows 1977 and 1978 applied
water demands and supplies by major geo-
graphic regions of the State, assuming

a continuation of 1977 conditions. On
this table, 1972 is shown as the pre-
drou&?t "baseline" period of water

use.—

The 1972 level was used as a base for
comparison because it is the last period
for which fully reliable data has been
compiled on a statewide basis. Since
1972, however, population in California
has increased from 20.5 million to about
21.8 million persons in 1977, and there
were substantial increases in irrigated
agricultural acreages up to 1975 (just
prior to the current drought).

California's statewide applied water
uses at the 1972 development level were
estimated to be 45 900 cubic hectometres
(37.2 million acre-feet) annually. With-
out the constraints imposed by drought-
related water shortages, the increases
in population and irrigated acreage (the
latter principally in the Sacramento
Valley, the San Joaquin Valley, and the
Central Coastal region) would have re-
sulted in applied water use of about

48 600 cubic hectometres (39.4 million
acre-feet) in 1977.

Applied water requirements for irriga-
tion are quite sensitive to precipita-
tion conditions, The early growing
season moisture available in extremely
dry years, such as 1976 and 1977, is
less than in normal years, and anplied
water needs are greater, Accordingly,
the estimated water demands for the
drought year 1977 and for 1978 have been
adjusted to show increased water demand
to correct this moisture deficiency.
Table 11 reflects an increased demand
in the order of 1 800 cubic hectometres
(1.5 million acre~feet) resulting in an
indicated overall municipal, industrial,
and agricultural applied water demand
in 1977 of 50 500 cubic hectometres
(40,9 million acre-feet). It should

be noted that this is a hypothetical
demand for water, i,e., the use that
would have occurred without the reduc-
tions in irrigated acreages or changes
in crop patterns, etc., which have re-
sulted this year due to the water supply
deficiencies.

The table indicates that 1972 water sup-
ply from surface sources was some 27 200
cubic hectometres (22.1 million acre-
feet). As a result of the sustained
1976-77 drought conditions, this supply
has been reduced to 19 900 cubic hecto~

metres (16.1 million acre-feet) for 1977.

Conversely, ground water pumping has in-
creased about 4 200 cubic hectometres
(3.4 million acre-feet), statewide, to
22 800 cubic hectometres (18.5 million
acre-feet).

The results indicate that there is
presently an overall statewide water
supply deficiency in fully meeting
normally applied water demands during
the current (1977) year of some 7 800
cubic hectometres (6.3 million acre-
feet). Almost 90 percent of this de-
ficiency is occurring within the ex-
tensive agricultural areas of the
Central Valley, primarily the

San Joaquin and Tulare Lake regionms.

1/ DWR Bulletin No. 160-74, "The California Water Plan——Outlook in 1974".
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TABLE 11

ESTIMATED WATER DEMANDS, SUPPLIES, AND DEFICIENCIES*
Cubic Hectometres
(1,000 acre-feet)

1972 Level Water Use 1977 & 1978

1977 Estimated
Water Supply

1978 Estimated
Water Supply

Ground Estimated Water Demand Ground 1/ Groundzj, 1978 Deficiency (=)
Surface Water Total Urban Agricultural Total Surface Water Total Surface™ Water— Total (Surplus) (+)

1233 123 1 356 123 1233 1 356 B63 247 1 110 863 247 1 110 -247

North Coastal (1,000) (100) (1,100) (100) (1,000) (1,100) (700)  (200)  (900) (700)  (200)  (900) (-200)

986 493 1 480 1 233 370 1 603 740 617 1 356 617 617 1 233 -370

San Francisco Bay  (800)  (400) (1,200) (1,000) (300) (1,300) (600) (500) (1,100) (500) (500) (1,000) (=300)

123 1 356 1 480 247 1 356 1 603 123 1 356 1 480 123 1 356 1 480 -123

Central Coastal (100) (1,100) (1,200) (200) (1,100) (1,300) (100) (1,100) (1,200) (100) (1,100) (1,200) (-100)

1973 2 096 4 069 2 959 1 100 4 070 2 343 1 850 4 192 2 096 1 850 3 946 =123

South Coastal (1,600) (1,700) (3,300) (2,400) (900) (3,300) (1,900) (1,500) (3,400) (1,700) (1,500) (3,200) (-100)

6 535 2219 8754 1233 g B64 11 097 5 672 3083 8 754 4809 3083 7 891 -3 206

Sacramento Valley (5,300) (1,800) (7,100) (1,000) (8,000) (9,000) (4,600) (2,500) (7,100) (3,900) (2,500) (6,400) (-2,600)

11 837 11 713 23 550 863 24 660 25 523 5 918 15 043 20 961 3 946 15 043 18 988 -6 535

San Joaquin Valley(9,600) (9,500)(19,100) (700) (20,000) (20,700) (4,800) (12,200)(17,000) (3,200)(12,200)(15,400) (-5,300)

493 123 617 123 493 617 123 123 247 123 123 247 =370

North Lahontan (400) (100) (500) (100) (400) (500) (100) (100) (200) (100) (100) (200) (-300)
123 370 493 123 370 493 123 370 493 123 370 493

South Lahontan (100) (300)  (400) (100) (300) (400)  (100) (300) (400) (100) (300) (400) 0
3 946 123 4 069 123 3 946 4 070 3 946 123 4 070 3 946 123 4 070

Colorado Desert  (3,200) (100) (3,300) (100) (3,200) (3,300) (3,200) (100) (3,300) (3,200) (100) (3,300) 0

27 249 18 616 45 B68 7 027 43 392 50 432 19 851 22 812 42 663 16 646 22 812 39 458 -10 974

Totals (22,100) (15,100) (37,200) (5,700) (35,200) (40,900)(16,100) (18,500)(34,600) (13,500) (18,500) (32,000) (-8,900)

1/

=" Based on 1977 estimated values adjusted for changes in major reservoir carry-over storage.

to dead storage by October 1, 1978, if needed.

Colorado Desert areas to northern areas as in 1977 water supply estimate.
Sacramento River and Mendota Pool water rights and 25 percent of M&I deliveries.

agricultural water for trees and vines only and for reduced Delta outflow.

2 Assumed to equal values shown for 1977.

Reservoirs were assumed drawn down
SWP supplies were assumed to have been redistributed from South Coastal and
CVP supplies were assumed to meet 75 percent of
Remaining water was assumed to provide

* Hypothetical demands for 1977 and 1978 without major urban water conservation constraints imposed by drought related water
shortages but with the additional drought related water requirements to grow normal crops.

discussion.

Should the current drought extend
through 1978 unabated, with normal crop—
ping patterns and no further increase

in ground water pumping, the magnitude
of these deficiencies would be increased
to nearly 11. CO00 cubic hectometres (8.9
million acre~feet). Again, the hardest
hit region would be the Central Valley
Basin, but critical deficiencies may
also occur at localized areas within

all other regions except, perhaps, the
South Lahontan and Colorado Desert.
These latter areas appear to have gen-—
erally adequate water supplies to meet
normal requirements in 1978.

The primary difference in the estimate
for 1977 and that shown for 1978 is
found in the decreased amount of carry-

See text for a more detailed

over storage available from the State's
reservoirs to meet 1978 demands.

Table 10.)

(See

The supply estimate indicated for 1978,
as well as the 1977 estimate, has as-
sumed a redistribution of State Water
Project entitlements amounting to a
shift of 414 cubic hectometres (336,000
acre—-feet) from the South Coastal Area
and 24 cubic hectometres (19,300 acre-
feet) from the Colorado Desert region
contractors to various service areas
north of the Tehachapi mountains.
allocation of Central Valley Project
supplies among hydrologic regions was
assumed in accordance with recently
announced USBR dry-year project opera-

tional policies.

The
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As previously indicated, the 1978 sup-
ply estimate is predicated upon the

same natural runoff conditions and
reservoir inflows as the present (1977)
year. Accordingly, estimates were made
of the storage available at the begin-
ning of the 1978 water year (Cctober 1,
1977), and it was assumed that, if neces-
sary for water supply needs during 1978,
reservoirs would be drawn down to dead
storage levels without regard to adverse
effects on those power plants dependent
upon reservoir stage for operating hLead.
In computing supply available to meet de-
mand, an exception to the dead storage
drawdown was made in the case of reser-
voirs with unusually large amounts in
storage; it was assumed they would be
used to meet only their service area
demands, and the water remaining in
storage among these reservoirs represents
an additional btlock of about 1 230 cubic
hectometres (1,000,000 acre-feet) avail=-
able to meet shortages in other service
areas, if conveyance can be arranged.
The quantity of water indicated as
available from reservoirs to meet their
service area demands was compared with
the estimated amount used from storage
in 1977 (difference in beginning and
ending storage for the 1977 water year)
to find the change in supply available
from storage for 1978. This amount was
used to adjust the 1977 surface water
supply to obtain the 1978 surface sup-
ply estimate. The estimate is some-
what conservative in that no allowance
was made for anticipated smaller eva-
poration losses in 1978, compared with
1977, because of lower reservoir levels.
From 123 to 247 cubic hectometres
(100,000 to 200,000 acre-feet) may be
involved.

From this generalized 1978 supply assess-—
ment by hydrologic regions (illustrated
by Table 11), it was assumed that ground
water supplies would be the same in 1978
as estimated for 1977. Therefore, the
total water supply for 1978 reflects

only the effects of the changes in carry-
over storage in 1978, compared with 1977.
It is recognized that other distribu-
tions of SWP and CVP supplies, as well

128

as increases in ground water pumping,
may be advisable in the fipal alloca-
tion of available supplies to meet
expected 1978 demands, should the
drought continue.

Zround water supplies take on greater
importance during drought periods. Under
normal conditions of water supply, ground
water sources have traditionally met a
large portion of California's water de-
mands. During drought periods, however,
it is the State's most significant and
important source of reserve supplies.
When surface supplies become inadequate

and where ground water underlies an
area, increased pumping from existing
wells takes place, new wells are con-
structed, and unused or abandoned wells
are frequently placed back into service.

In recent years (prior to the current
drought), the average annual pumping of
ground water has been about 19 000 cubic
hectometres (15 million acre-feet).

This has accounted for 40 percent of the
State's normal water supplies for munic-
ipal, industrial, and agricultural pur-
poses. Of this amount, 17 000 cubic
hectometres (13 million acre-feet) per
yvear has been derived from natural ac-
cretion, artificial recharge, and perco-
lation of applied water, and 2 600 cubic
hectometres (2.1 million acre-feet)
annually has been provided by withdraw-
als from ground water storage in excess
of average annual recharge, commonly
referred to as "overdrafting".

Under the drought comditions in 1976,
resulting in less natural accretion and
return flows, the net depletion of
ground water in storage was about

6 000 cubic hectometres (4.9 million
acre—-feet), or about 4.2 percent of the
readily usable ground water (generally
the water within 200 feet of the ground
surface).

Use of ground water accelerated signif-
icantly in 1977 with the 7 400 cubic
hectometres (6.0 million feet) statewide
reduction in the availability of surface
water supplies. Increased ground water




pumping has offset a large portion of
this deficiency. It is cursorily esti-
mated that pumping in 1977 will te at
least 22 800 cubic hectometres (18.5 mil-
lion acre-feet), resulting in a net de-
crease in ground water storage reserves
of perhaps 12 300 cubic hectometres

(1C million acre-feet), This is about
8.4 percent of the readily usable ground
water in storage statewide.

It becomes evidernt, therefore, that
ground water reserves have assisted sig-
nificantly in preventing disastrous con-
sequences to large segments of irrigated
agriculture and to many domestic and
industrial users.

This has been accomplished not without
certain problems, however. Additional
energy is required for ground water ex-
traction from greater depths, and addi-
tional surface subsidence may well occur
in some areas as a result of increased
pumping. Less surface water availabil-
ity means less salt leaching will take
place, and additional applied water will

be required in the future to leach out
the accumulated salts from the soil. The
salt build up may result in an increase
in total salt percolation to the ground
water basins (instead of normal flushing
to the sea or natural salt sinks) causing
degradation of ground water supplies.
With less applied surface water, there
will be reduced deep percolation to re-
charge the ground water.

For this assessment, the assumption has
been made that ground water pumping will
remain essentially at the same amount
next year, in the event of a continu-
ation of the drought, as is occurring in
1977. But it is recognized that further
increases in ground water utilization
will undoubtedly occur, and will indeed
be necessary, should the 1978 water

year remain substantially below normal.

The following tables list the general
sources of ground water pumped (state-
wide) and the estimated net reductions
in ground water storage in the Northern
California hydrologic regions,

37, A new well is drilled near Watsonville in Santa Cruz

County. The drought will necessitate drilling many
new wells, and upgrading many old ones, in 1978.
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GENERAL SOURCES OF GROUND WATER PUMPED

Percolation from Applied
and Artificial Recharge
Natural Recharge

Reduction in Storage

Total

Hydrologic Basin

North Coastal

San Francisco Bay

Central Coastal

Sacramento

San Joaquin-Tulare

North Lahontan

Normal Assumed
Year 1976 1977 1978
Water 9.2 7.4 6.8 6.8
(7..5) (6.0) (5.5) (5.5)
6.8 4,9 3.7 3.7
(5.5) (4.0) {3:0) (3,0)
2.6 6.3 12,3 i (b7 2
(2.1) (5.1) (10,0) (10.0)
18.6 18.6 22.8 22.8
(15.1) (15.1) (18.5) (18.5)
ESTIMATED NET DECREASE IN GROUND WATER STORAGE
NORTHERN CALIFORNIA
Cubic Hectometres
(1,000 acre-feet)
1976 1977 1978
86 123 123
(70) (100) (100)
469 615 615
(380) (500) (500)
308 370 370
(250) (300) (300)
1 209 2 470 2 470
(980) (2,000) (2,000)
3 810 7 400 7 400
(3,090) (6,000) (6,000)
111 123 123
(90) (100) (100)
5 993 12 330 12 330
(4,860) (10,000) (10,000)

Total
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Water Deficiency Assessments by Hydro-
logic Regions

As indicated by Table 11 and based upon
the assumptions previously discussed,
the 1978 deficiency in statewide water
supplies could be as high as 11 000 cu-
bic hectometres (8.9 million acre-feet),
or about 22 percent of the normally re-
quired applied water demand, should the
current drought continue next year with
the same severity as during the current
(1977) year. Accordingly, there would
be a resultant increase in statewide
water deficiencies of 3 200 cubic hecto-
metres (2.6 million acre-feet) over
those occurring in the current year.

The following paragraphs discuss the
estimated magnitudes and generalized
location of these additional water
deficiencies according to the nine
hydrologic regions shown on Figure 13.

North Coastal

The 1978 deficiency is projected to be
about 247 cubic hectometres (200,000
acre-feet), or approximately the same as
this year. Most of this deficiency will
continue to be within the upper Klamath
area as a result of decreased local
stream supplies and the delivery capa-
bilities of the Klamath Project. The
remaining shortage will occur in coastal
areas and certain isolated inland re-
gions. Of particular importance is the
supply availability from Ruth Reservoir
on the Mad River, which is the primary
source of water for domestic and indus-
trial service to the Humboldt Bay cities,
Further curtailments and rationing may
be necessary.

San Francisco Bay

A resulting increase in deficiencies of
up to 123 cubic hectometres (100,000
acre-feet), bringing the total 1978 de-
ficiency to 370 cubic hectometres
(300,000 acre-feet), may occur in the
Bay Area sghould the drought continue.
Depending upon operational modes of the
major aqueduct importation systems, most

of the added deficiencies will be in
the South Bay subarea, served by the
Hetch Hetchy and Mokelumne Aqueducts.
Reductions in SWP and CVP imports, as
well as in local supplies, could also
be sizeable. In the North bBay subarea,
service reduction will continue primar-
ily from local surface water sources of
Lake Mendocino and in the importatiomns
from the Eel River to the Russian River.

Central Coastal

Areawide, it is believed that the 1978
supply will be about the same as during
the current year, but some particularly
critical local problems may develop
within the Monterey Bay vicinity. The
indicated deficiency is about 123 cubic
hectometres (100,000 acre-feet) in both
1977 and 1978.

Although Naciemento Reservoir will have
a deficiency in normal water supply,
the water is normally all percolated to
ground water. Since the net result will
be a decrease in ground water storage
and existing pumps can be used, no de-
ficiency was indicated. However, there
will be a lowering of the water table
as a result of reduced recharge. Whale
Rock and Cachuma Reservoirs together
will have about 96 cubic hectometres
(78,000 acre-feet) in storage in excess
of their service area requirements.
This could be used in other service
areas, but service interconnections
would be difficult, if not impossible.

South Coastal

In this area there will be a reduction
in supply in 1978, as compared with
1977, when no deficiency was indicated.
This will occur primarily in the SWP
service areas. The small deficiency
shown (123 cubic hectometres or 100,000
acre-feet) could be met, if necessary,
by increasing SWP deliveries., Determi-
nation of a prudent level of emergency
storage in terminal reservoirs of the
Colorado River Aqueduct and SWP systems
is still to be considered. Increased
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Figure 13

MAJGR HYDROLQGIC REGIONS

OF CALIFORNIA
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conservation (above the present 10 per-
cent goal) should be considered.

Sacramento Valley

The Sacramento Valley is an area of
large, continuing deficiencies, esti-
mated to be 3 200 cubic hectometres
(2,600,000 acre—-feet) in 1978. The sup-
ply in 1978, as compared with 1977,
represents an assumed further reduction
of 620 cubic hectometres (500,000 acre-
feet) in CVP agricultural deliveries re-
sulting from reduced carry-over storage
in the system's reservoirs. Reduced
carry-over storage in other Sierra
reservoirs accounts for an additional
247 cubic hectometres (200,000 acre-
feet) reduction from 1977 values. For
1978, deliveries by the CVP were assumed
to equal 75 percent for water rights
users on the Sacramento River and 25 per-
cent for municipal and agricultural
users. Water would be supplied to other
agricultural users for survival of trees
and vines only. The foregoing analysis
does not include nearly 370 cubic hecto-
metres (300,000 acre-feet) available in
PG&E-owned Lake Almanor and potentially
available to meet deficiencies in areas
which it could serve. Similarly, nearly
616 cubic hectometres (500,000 acre-feet)
may be available in Lake Berryessa after
meeting the USBR's Solano Project
demands.

During 1977, the Department of Water
Resources imposed a 50 percent reduction
of normal appropriative diversion en-
titlements for agriculture in areas
served from the Feather River. The 1977
entitlements totaled 548 cubic hecto-
metres (444,000 acre-feet). Acreages

of rice and other annual crops were re—
duced by about 50 percent and the number
of orchard irrigations were reduced while
increasing use of drainage water took
place. There was only a light increase
in ground water pumping. Similar ac-
tions and operations would be expected
in 1978.

In the Yuba River service area, rice is
the predominant crop and normal water
use is 191 cubic hectometres (155,000
acre-feet) annually. TIrrigated acreage
was reduced 20 percent in 1977. New
Bullards Bar Reservoir on the Yuba will
have only minimum carry-over storage and
there may be little water, if any,
available for irrigation.

In the Bear River service area, Camp Far
West Reservoir water supplies will prob-
ably not be available for irrigation in
1978. Increased ground water pumping
took place in 1977 and ground water will
be the major water supply for 1978 for
irrigated land that remains in produc-
tion, about one-half of the normal area.

Other areas of the Sacramento Valley
will have similar water supply problems.
Changes in crops, reduced acreage, and
increased ground water pumping can be
expected.

San Joaquin Valley

The reduction in supply for 1978 repre-
sents about 250 cubic hectometres
(200,000 acre-feet) in SWP supply, about
1 100 cubic hectometres (900,000 acre-
feet) in CVP supply, and about 620 cubic
hectometres (500,000 acre-feet) in other
Sierra reservoir supplies, all as a re-
sult of reduced carry-over storage.
Deficiencies are indicated as 4 500 cu-
bic hectometres (3,700,000 acre-feet) in
1977 and 6 500 cubic hectometres
(5,300,000 acre-feet) in 1978.

The SWP supply is based on an assumed
transfer of nearly 310 cubic hectometres
(250,000 acre-feet) of Southern
California water to the Tulare Basin
area and about 25 cubic hectometres
(20,000 acre-feet) to the San Joaquin
area, as was assumed for the 1977 supply.

The estimated CVP supply represents 75
percent of normal deliveries to Mendota
water rights users and 25 percent deliv-
ery to municipal and industrial users.
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Other agricultural users in the Mendota
and San Luis service areas will receive
water to permit survival of trees and
vines only. Delivery of amounts in
addition to the above will be beyond the
capability of the CVP system due to
decreased reservoir carry-over storage
in 1978.

Under continued drought conditions, it
is expected that a number of water,
irrigation, and water storage districts
will be able to meet most of the crop
requirements by ground water pumping
from district and private wells. Reduc-
tions in crop acreage and changes in
crops planted will depend upon avail-
ability of ground water, capability to
pump the water, and an assessment of
the economics of the farm operation.

All districts should be able to meet
emergency permanent crop requirements
except the following districts that do
not have ground water capability:

Belridge Water Storage District,

16 200 hectares (40,000 acres) crops,
1 600 hectares (4,000 acres) peren-
nial crops, Northwestern Kern County,

Berrenda Mesa Water Storage District,
14 500 hectares (36,000 acres) crops,
10 900 hectares (27,000 acres) tree
crops, Northwestern Kern County.

Dudley Ridge Water District,
5 300 hectares (13,000 acres) crops,
2 800 hectares (7,000 acres) peren-
nial crops, Western Kings County.

Lost Hills Water District,
15 800 hectares (39,000 acres) crops,
4 900 hectares (12,000 acres) peren-
nial crops, Northwestern Kern County.

Terra Bella Irrigation District,

4 200 hectares (10,500 acres) crops,
4 000 hectares (10,000 acres) peren-
nial crops, South Central Tulare
County.
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In addition to the districts listed
above, the following districts which also
use ground water are faced with the pos-
sibility of no surface water supplies
from the CVP Friant-Kern Canal and may
have problems in protecting their peren-
nial crops:

Orange Cove Irrigation District,
9 600 hectares (23,800 acres) crops,
9 200 hectares (22,700 acres) peren-
nial crops, Fresno and Tulare
Counties.

Lindsay-Strathmore Irrigation District,
5 300 hectares (13,000 acres) crops,

5> 300 bectares (13,000 acres) peren-
nial crops, Central Tulare County.

Teapot Dome Water District,

1 100 hectares (2,800 acres) crops,
1 100 hectares (2,800 acres) peren-
nial crops, Southern Tulare County,

Stone Corral Irrigation District,

2 300 hectares (5,800 acres) crops,
2 300 hectares (5,800 acres) peren-
nial crops, Northern Tulare County.

International Water District,

280 hectares (700 acres) crops,

200 hectares (500 acres) perennial
crops, North Central Fresmo County.

Problems in maintaining perennial crops
may also occur in Oak Flat Water Dis-
trict with 120 hectares (300 acres) of
perennial crops and Wheeler Ridge-
Maricopa Water Storage District with

8 500 hectares (20,900 acres) of peren-
nial crops in the portion of the Dis-
trict that uses only surface water.

Those districts which will depend large-
ly on ground water supplies will experi-
ence a greater lowering of the ground
water table, greater pumping lifts, and
increased power consumption, Of the

50 districts or areas monitored, depth
to ground water in 27 is less than 30
metres (100 feet) and in 9 is less than
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46 metres (150 feet). In the other 14
areas or districts, depth to water
ranges from 46 to 120 metres (150 to 390
feet). The Edison-Maricopa area (south-
east of Bakersfield), which includes
Arvin-Edison and Wheeler Ridge-Maricopa
Water Storage Districts, has the great-
est depth to water of 120 metres

(390 feet).

The Mendota-Huron arez, which includes
Westlands Water District, has depths to
water of 101 metres (330 feet). North
Kern and Semitropic Water Storage Dis-
tricts, northwest of Bakersfield, have
recorded depths to water of 76 metres
(250 feet). Depth to water in Shafter-
~Wasco is 82 metres (270 feet). Areas
having the lower water levels will re-
quire more costly well construction,
greater pumping costs, and greater
energy consumption.

North Lahontan

The North Lahontan region will be defi-
cient in water supply by about 370 cubic
hectometres (300,000 acre-feet) in 1977
and in 1978 but there are no changes
anticipated in the area as a result of
reservoir operation. Local surface and
import water supplies will continue be-
low normal in 1978 as in 1977.

South Lahontan

While there will be a2 minor reduction in
water available from the SWP, the South
Lahontan supply should be generally ade-
quate to meet demands in 1978.

There is a shortage of water in the East
and West Walker Rivers. Federal Decree
C-125, set forth in 1859, allocates all
natural flow to the Walker River Indian
Reservation at Schurz, Nevada. The de-
cree was enforced in 1977 by the federal
watermaster and all upstream diversioms,
including those for stockwatering, were
shut off on August 1. Storage in Bridge-
port Reservoir and Topaz Lake is essen-
tially gone, This situation will prob-
ably continue in 1978.

Colorado Desert

There -appear to be adequate supplies
from the Colorado River to meet the nor-
mal demands of the Colorado Desert area
in 1978.

Critical Areas and Special Problem

Assessment

Large areas of California have been af-
fected by the 1976-77 drought, and the
effects will be intensified if the
drought continues into 1978 with runoff
conditions similar to those in 1977.
Many cities and communities have had to
resort to emergency measures, such as
temporary importation of water from
other areas, drilling new wells, man-
datory conservation measures and, in
some cases, rationing to meet the basic
essential water needs.

Most of the more severely affected areas
have developed, or are in the process of
developing, contingency plans for 1978.
There are, however, several cities and
communities where local resources are in-
adequate to develop drought contingency
plans or physical solutions. This is
especially critical for small communi-
ties in the foothills and other areas
where ground water availability is
limited. Table 12 indicates 39 commu-
nities (mostly small) in that category.

The guidelines discussed at the begin-
ning of this chapter were used to deter-
nine those areas where special problems
can be expected. It was assumed that

a state contingency plan was not neces-
sary if the community could expect its
water supply to provide over 284 litres
per capita per day (LPCPD) (75 gallons
per capita per day [GPCPD]) and meet 75
percent of the 1976 level of industrial
water use. A water use of 284 LPCPD
(75 GPCPD) is about one-half the normal
value and should not place undue con-
straints on living under severe drought
conditions. A special problem was con-
sidered to exist if less than 284 LPCPD
(75 GPCPD) could be expected and the
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Civy, Disteiet o,

Ceunty Agency er (.‘muni_:_tz- Hater Source
Amador Pine Lrove kell
Fleneer Antelope Creek and Spring
Pine heves Wells
Plymeuch Wells, Cosumnes River wis
Arroyo Piefall
Drytown PGLE Amador Canal
Butte Cohasset Ridge Individual wells.
Forest Ramch Individual wells.
Lime Saddle C£D Wells,
Magalia Wells & tie i e Paradisze
Faradise ID Paradise Feservolr and
Magalia Reservoir.
Calaveras Copperopelis Sturface wacer,

Contya Coste

CCCMD (Including
Antisch, Plzesbury,
wWalnut Creek, ete.)

CVF and wells,

Colusa Stonyford Tidividual wells.
Gites Individval wells,
Loedoga Individual wells.
Fresic binuba Welis.
Herean Wells.
Wrange Cove Frisnt=Kern Canal anc wells.
Clenn. Tehasa-Leluss Cunal Sacrapenio River (CVF)
Service Ares
Orland Kater Lacre Fost Park Feservoir and
Asti, Stony Gorge Reservoir
Crindstomd Rancherio- freny Creek
Indian heservation
Humbela: Trinicad Luffenbeliz Cre

Humbelds Ray MUK Mad River.

Keen Berrenda Mess Wl valifernia Aquedvct (FVF)
leet kille ¥ SWF ard wells.

Gellricpe kater EKF ok wells.

Sterage Lizt.
Ringse Budley fidge W SHP aiic welle.
Lake Fakaport City-ovned wells.
Los Angelen #walon furface water reservoir
and wells.
Marin fulinuge Comrunity LD Local strcam.

HMarin Muntcipal AT Surface reservoirs ang
tevporary inportaticn and
exchanges.

Stinsen Beach Co., WU foeal streas.

Hardiposa HMaripoea Wells
Merdocing Tapella Cround water.

Merdoc ine lodividual wells.

Point Arena Privete water co. (wells
and springs),

Merced Mereed 10 Lake MeClure and wells,
Honterey Mopterey bay Cicles Larmel Raver and wells,
Hapa Calistopa kells.

San Jeaquin Banta Carbesa 10 San Joaguin River and wells.

Seuth San Jeaguin 1D Stanislaus Biver and wells.

Santa Cruz Santa Cruz surlace water, Loch Lomond
Reservair, and wells.

Shasts Sugarlosf Spring.

Siskiyou Camplbell Tract Individual wells.

Tehang Corning Canal Sacramento River (CVP)

Flournoy Individual wells.

Manton Digger Creek wia cpen ditch

Tehama-Colusa Canal Sacramento River (CVE)

Trinity Weaverville East Weaver Creek.
Tulare Springville Tule River.

Terra Bella 10 Friapi-fern Canal {CVF)

and wells.
i

under che guidelines as discussed st the begisning of this chaprer.

AREAS WITH POSSTHLE ;
WATEER SHORTACES IK 1478

Lonestic Supply

Availability
CPCD
More Than
75 33
e fes
Ea Yes
Fe Tes
Yest  Yes
Ko Yus
Ho *o
ko Ko
Ko Yes
Ko Yes
ha Yes
Ne Ko
Ho Tes
to o
Ho Ho
to Ko
Ra Yes
Be Yes
Ra Yes
o ho
o Yes
Yes Yen
Yo Yez
e ho
b Ko
ke Yen
Ko Yus
he Yes
e Yee
He Ho
¥o Ko
Ho Yes
L0 Yeu
v ves
o o
Ko Bo
Ha Ho
Ko No
e Tes
Ko Ko

1D = Il‘li‘lﬂiﬂl District.

¥D = Water Districe

MUD = Mumicipal Ucility District

BUD = Public Urilicies Bistrice
C5D = Community Services District

i

=' Mousehold allewance 300 GPD.

Risk o
Ferennial

Lraps

Agencles and areas are nor included in this tsble whare water shorcages are not drastic enmough te warrant special consideration

Remarks

well production inadoequate.

Supply about 1/3 of anormal.

Well production is inadequate.

Sornally 207 pround water and
BLE surisce water.

Supply shert due Lo unsbrherized
use of water from oper diteh
supply linc,

Fost individual wells dry.

HMost individual wells dry.

Bew deep well in 1977.

Fngrpency supplies available.

Emergency supplies from Cal. Water
Eervice Co., Butte Co., Dl Oro
WEoand PO

Aren will install a well if they
can cbtain a grant.

Supply frem CVE uncertain.
Shortage may be severe.

Host individual wells dry.
Fost individual wells dry.
Most dndividuval wells dry.

Wells going dry.

Wrlls going dry,

Wells geing dry. Limited Friant-
Kern Canal deliveries.

wer 11,000 acres of Lree wroph.
Ko Tehana-Colusa delivery excepl
for sore troe survival. Lirited
ground water extraction
capability.

3,000 actes of tree crops.
Mo surface supply. Limited
pround water exiraction
capability.

ho supply available from Steny
Creak,

Insufficdent [lew available.
Insulficient supply for full
operation ¢f sajor pulp mills.

36,000 rocal crop AcTes.
27,000 acres of Lree crops.
Lirited SUF dellvery. No
ground water.

15,000 craps acreage.

12,000 scres parmanent wEops.
Mo pround water.

Crop acreage 40,000, 4,000
scres of perzanent crops,
Mo pround water.

13,000 torel crop dcreage.
7,000 acres of permanent
crope.  No pround water,

Existing wells cannot be despomed .
Are tryiug another yround water
basin.

Existing supplies depleted by
dug, 197E. Plan to rehsbilitate
and expund sea water systes fer
sanjtstion snd fire protection.
Plan to barge woter [ros mairs
lagsl fer desestic use.

DOther svurces not available,
755 deficiency without emergency
inportatior.,

Oiher sources not available.

Hew wells added under Davis—
Crunsky loan, Con supply
anly 5t GPCD.

Low yiclding ground water basin,

Wells ip shallew terraces, Hearly
dry, Carnot be deepened.

¥ells 4n shallow tervoces., Neszly
dry. Cannet be decprned.

fess than 251 surface supply.
Lewered ground water levels.

Curtently opevating vider FUC
ardeved rationing.

Wrtwr qualicy jreblem with some
wells,

5.300 acres of trees. Mininal
supplv frem San Joaguin River,
Lowered ground water levele.

less thos 355 surface supply.
Some wells. 43,000 acres of
orchard.

Lecal supplies limited and no
imported water available.

Have tried to clean spring, but
no belp.

Low yield ground water basin.
taving water trucked im,

1,900 acres of trees. Ko surface
deliveries except some for trec
survivel, Some ground water
capability.

Low yieldisg water formation.

Lew yeldling water formation.

See Glenn County.

New reserveir was leaking., Was
necessary te empty it.

Kormal supply dry. Trucking water

10,000 crop acres=-10,000 peren=-
nial crops., Limited ground
warer.
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problem was considered to be critical if
less than 130 LPCPD (35 GPCPD) would be
available. The 130 LPCPD (35 GPCPD) was
assumed to be the minimum average water
use to maintain health and welfare,
Irrigated agricultural areas were consi-
dered to have a special drought problem
if permanent tree or vine crops were
endangered.

If a local area has no reasonable ex-
pectation of providing 75 percent of
1976 use for industrial requirements,

then this was also considered to be a
special problem because economic well-
being and jobs could be affected.

Based on contacts with the various com-
munities and review of drought question-
naires, the special problem areas listed
in Table 12 were identified. The loca-

tion of the areas are shown on Figure 14,
Most of the identified areas have had
problems in 1977 and are discussed
earlier in this report.

38. An exception to the rule=Burney Falls in Shasta County typifies many of the springs in the northeast

cormer of California. Due to inflow from the volcanic soils in that region, basic streamflows remain

relatively constant year in and year out, regordless of the annual fluctuation in precipitation.
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